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THE NEW ERA FOR THE STEAM ENGINE. 

Unquestionably, in the development of the steam 
engine, we are just now entering upon a new era, 
which, when steam has ceased to be used as 
a prime mover, and the history of the age of 
steam comes to be written, will be distinguished 
sharply from the first era, which is now appar- 
ently drawing to a close. To Watt, we take it, must 
always belong the credit of having opened, in a prac- 
tical way, the era of the reciprocating steam 
engine, and to Parsons will belong the credit of 
being the first to demonstrate in a commercial 
sense that the term of usefulness of the recipro- 
cating engine was, at least for the majority of 
uses to which it has been put, drawing to a close, and 
that the era of the simpler and more efficient turbine 
had arrived. In saying this we would be careful to 
emphasize the fact that as long as steam continues to 
be used, the reciprocating engine will, for some classes 
of work, continue to be the most serviceable motor. 
To particularize, we have only to refer to the steam 
locomotive, to convince everyone who is familiar with 
the demands and exigencies of locomotive service, that 
the turbine is never likely to displace the reciprocating 
engine in this class of work. 

As an electrical drive, however, it is pre-eminently 
qualified, and since electrical power seems destined 
to indefinitely enlarge its field of application, the 
growth of the steam turbine in connection with the 
electrical industries is destined to be rapid and wide- 
spread. But although the turbine is not applicable di- 
rectly to the locomotive and the street car, it is the ideal 
motor for the propulsion of steamships. This is said 
with a full appreciation of the fact that there are diffi- 
culties of reversing which limit the maneuvering power 
of a ship in entering or leaving a dock, or in making 
landings; for this objection has been largely overcome 
by the provision of separate reversing motors. In any 
case, the difficulty is so greatly outweighed by the 
economy of the turbine in weight and fuel, and by the 
advantages of a complete absence of vibration, that we 
look to see the steam turbine enjoy a monopoly, as a 
marine engine, second only to that which it will 
achieve in connection with electrical power on land. 
Indeed, the only classes of work to which the turbine 
may not prove to be immediately applicable are those 
which involve much starting and stopping, and con- 
siderable running at slow and intermediate speeds. 
In work of this kind the reciprocating steam engine 
will always find a limited sphere of usefulness, un- 
less, indeed, even here it is driven out by the ubiquitous 
electric motor. 

The advance of the steam turbine during the past 
few months, both in size and power, and in its applica- 
tion to large plants, has been quite remarkable. Two 
of the largest manufacturing concerns in this country 
have been for some years watching closely its develop- 
ment, and have themselves been conducting experi- 
mental work to determine its efficiency and to improve 
upon existing forms. Although the Parsons turbine 
is an English invention, and practically all the work 
with large units that has been accomplished has been 
done by these machines, it is a fact that the Westing- 
house Company, which secured the rights for the 
Parsons turbine in this country, has already built, or 
is now building, eight turbines of from 750 to as high 
as 2,500 horse power. These Westinghouse-Parsons 
machines, as they are called in this country, have 
been giving most excellent results, and the 2,500 horse 
power turbine, which has now been employed for about 
a year in an electric light and power plant at Hart- 
ford, Conn., is the largest turbine and probably the 
most economical steam engine in the world. In addi- 
tion to these machines, we understand that the same 
company has received an order for a large turbine for 
South Africa, which is to be used in a big power- 
transmission scheme that is being worked out in the 
Rand gold fields. The General Electric Company have 
in operation at their works a 750-horse power turbine 
of the bucket-and-nozzle type, the plans for which 
have been worked out by the company's engi- 
neers. This turbine has also shown excellent econo- 
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my, and we understand that the company stands ready 
to manufacture it upon a commercial scale. 

Most significant fact of all, pointing to the ultimate 
monopoly of the steam engineering field by the new 
type of engine, is the confidence with which the great 
railway and power companies are adopting the turbine 
in large units as a drive for electrical generators. We 
referred last week to the fact that the London under- 
ground railways were equipping a 100,000 horse power 
plant with ten 10,000 horse power turbines. We are 
now able to announce that it is only the conviction 
that nothing of an experimental nature must be al- 
lowed to enter into the equipment of the new Rapid 
Transit Subway's power plant that prevents its equip- 
ment with the steam turbine. As it is, only six engines 
of the reciprocating type have been ordered, and the 
balance of the order has been left open with the ex- 
pectation of installing the turbine when there is a 
demand for the full power of the station. Reference 
was also recently made in these columns to the prob- 
ability of the new 25-knot liners for the Cunard Com 
pany being driven by turbine engines, while a sistei 
ship to the turbine passenger steamer "King Edward,' 
which did such good work on the Clyde last year, is 
under construction, and three large steam yachts have 
also been ordered in Great Britain which are to be 
equipped with the same motive power. Incidental 
evidence of the widespread appreciation of the fact 
that we are on the eve of revolutionary changes in 
motive power came to our notice the other day in the 
case of one of the largest steam yachts that has ever 
been planned in this country. At the eleventh hour 
the owner requested that the plans be held in abeyance 
for another season until the performance of the new 
British turbine-propelled yachts could be noted. 



TEMPORARY RELIEF AT THE BROOKLYN BRIDGE. 

For want of the necessary farsightedness on the 
part of city officials and the heads of the great railroad 
companies, New York city is confronted with a series 
of deadlocks in its transportation which are bad 
enough to-day, and promise to be considerably worse in 
the future. One of these is occasioned by the notorious 
Grand Central tunnel and the wretchedly inadequate 
facilities of the Grand Central Station terminal yard. 
For this condition of things there is nobody to thank 
but the Directors of the road, who, rather than make 
the necessary expenditure in an experimental equip- 
ment looking to the electrification of the road, allowed 
matters to drift to their present intolerable condi- 
tion. Other deadlocks are to be found at the various' 
points of concentration in the traffic of the Manhattan 
Elevated Railroads. The City Hall terminal, the trans- 
fer station at Harlem River, the express trains on 
the Ninth Avenue, and the whole stretch of Sixth 
Avenue, from near the Battery to above the Park, 
witness, morning and night, a condition of crowding 
and jostling which can only be matched in the mad 
struggle of the occupants of a stockyard train at 
Omaha or Chicago. Here again the intolerable con- 
ditions would never have been reached had the rail- 
road company instituted the present changes in motive 
power some three or four years ago, when the state 
of the electrical art was quite sufficiently advanced to 
warrant the change. As an instance of what an ag- 
gressive and broad-minded company can accomplish 
in the struggle to meet the ever-rising tide of travel, 
we turn with pleasure to the work of the Metropolitan 
Street Railway Company, who alone seem to have pro- 
vided for the increasing travel of the future, and have 
at all times had under way great and costly changes 
in equipment, which have enabled the company to han- 
dle its traffic under conditions that. are crowded, but 
by no means intolerable. 

Of all congested centers in the city, unquestionably 
the worst is the Manhattan terminus of the trolley 
roads that cross the Brooklyn Bridge. Here, during 
the past few weeks, it has been a not infrequent oc- 
currence for passengers to be thrown down and so 
seriously injured as to necessitate their removal to 
a hospital. Indeed, it was only last week that a police- 
man that stood six feet something in his stockings was 
himself dragged unconscious from the crowd. Bridge 
Commissioner Lindenthal, who has been devoting con- 
stant attention to this problem ever since he took 
office, has recently presented a plan looking not merely 
to the relief of the Brooklyn Bridge, but to the proper 
handling of the travel over the bridges which are now 
under construction. His plan involves the purchase of 
the block on which the offices of the Staats Zeitung are 
located, and its conversion into a great terminal yard 
for the use of bridge trains and surface cars. This 
improvement, together with the running of the Brook- 
lyn Bridge tracks by way of an elevated structure 
to the terminus of the two new East River bridges, 
would involve an outlay of something like $14,000,000, 
and' it is likely that the great cost of the scheme, ex- 
cellent as it otherwise is, will prevent its adoption. 

In any case it is imperative, pending the carrying 
out of a scheme of relief on a large and permanent 
basis, to devise some emergency measures which will 
give immediate relief at the Brooklyn end of the 
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Bridge. The plan proposed by the Bridge Commis- 
sioner is to provide a series of loops in the Bridge 
Plaza at Brooklyn, and run, during rush hours, 
a series of circulating trolleys over the Bridge, 
these trolleys to use the new loops on the plaza 
and the present four loops at the Manhattan end 
of the Bridge exclusively. Extra loops .are to be 
laid at the Manhattan end of the Bridge, which will 
be used exclusively for through trolley service. It is 
estimated that this plan, by greatly increasing the 
number of trolleys that can pass over the Bridge in a 
given time, will provide a relief which will make condi- 
tions tolerable until a more comprehensive scheme 
can be devised and put through. The two extra loops 
could be put down in three or four weeks' time, and 
by using timber in place of structural steel, as the Com- 
missioner suggests, the necessary changes at the Bridge 
terminal could be carried out very expeditiously. It 
certainly seems to us that this emergency plan is about 
the best that can be devised under the circumstances. 



USE OF VARIOUS MOTORS IN AEROSTATICS, 

M. Armengaud, Jr., in a paper which he read lately 
before the Societe Civile upon the progress of aerial 
navigation and the experiments of Santos-Dumont, 
passes in review the different sources of motive power 
which are applicable to dirigible balloons, namely, 
steam, electricity, and explosion motors. . As concerns 
the steam engine, as long as the aerostat is filled with 
hydrogen it would be imprudent to carry in the car a 
furnace or burner whose sparks could produce the in- 
flammation of the gases and the explosion of the bal- 
loon. Nevertheless, if it were possible to isolate 
sufficiently the balloon from the car, or to make the 
former of incombustible material, the danger would be 
warded off. In the case of the steam engine there is 
to be considered the weight corresponding to the sup- 
plies. This weight is considerable, since it necessarily 
includes the water and combustible. M. Serpollet, the 
inventor of the steam system so successful for traction 
cars and automobiles; says that with his system of 
flash-tube boiler he is able to reduce to 420 pounds 
the weight of a machine giving 30 horse power, or 
14 pounds per horse power, but it must carry 2% gal- 
lons of water, which would be too heavy a load for the 
balloon. Perhaps the weight could be reduced still 
further by replacing the engine by a steam turbine 
of the Laval or Parsons type. As to electricity as a 
source of motive power, he mentions that Renard and 
Krebs in their experiments of 1884 succeeded in re- 
ducing the weight of the battery to 880 pounds for a 
motor giving 9 effective horse power. In this weight 
of 880 pounds is no doubt included the motor which 
was constructed by Capt. Krebs and weighed only 22 
pounds; this figure has not been diminished since. 
As to the question of explosion motors, the author 
considers briefly the history of their development since 
Lenoir and Hugon, down to the modern forms of 
Daimler, Panhard and De Dion. It has been neces- 
sary to arrive at great speeds in order to utilize to 
advantage the heat-producing power of the fluid com- 
bustible. From 160 revolutions per minute at first, 
we have now reached 1,600 or more, and it is under- 
stood that by thus increasing the speed we obtain 
ten times the power for a given weight, or what is 
more interesting here, we diminish the weight ten 
times for the same power. This lightness may again 
be increased by reducing the dimensions of certain 
organs and by using materials which are sufficiently 
resistant with a small weight; thus steel may be 
used instead of cast iron, aluminium for the parts 
which do not work, etc. 

The development which has taken place in France in 
the construction of motors for automobiles pushed the 
constructors to make motors as light as possible for 
the class of automobiles known as voiturettes and light 
vehicles. The De Dion type of motor is a good example 
of a successful light motor, and this type is now used, 
with modifications, by many other constructors. Be- 
fore the experiments of Santos-Dumont it does not 
appear that aeronauts have been greatly encouraged 
to use the explosion motor, but it may be remarked 
that since the time he began his experiments, 
which is several years ago, the motors have been 
greatly improved. Among the motors which are now 
in competition for lightness and power may be cited 
the Buchet (which is the type last used by Santos- 
Dumont), the Mors, and the Panhard and' Levassor, 
which arrives at 11 pounds per horse power. A new 
type is the Bourdiaux, in which'tlie radiating circles 
on the cylinder are of aluminium and which weighs 
only 7.7 pounds per horse power for sizes ranging-from 
10 to 25 horse power and 7.3 pounds from 25 -to 50 
horse power. For experiments of short duration the 
aeronaut must add about l-10th of the weight of the 
motor for gasoline, and for a voyage of 10 hours it 
would require the same weight for gasoline as for the 
motor. As regards the stability of the balloon it would 
be preferable if the diminution of weight due to the 
burning of the combustible were compensated by a 
decrease in the ascensional force. This could be 
brought about in other ways than by letting the hy- 
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drogen escape, for instance, by taking in the atmo- 
spheric air and compressing it in a reservoir or by 
using a rudder placed in the horizontal sense. 



INCOMES OF SUCCESSFUL INVENTORS. 

BY ANSIiBY IRVINE. 

It is generally believed that inventors are an unfor- 
tunate class of individuals who struggle through life 
surrounded by an unsurmountable barrier of penury 
and misfortune. This, doubtless, is true of many 
cases, but the obverse of the picture is gratifying and 
full of encouragement. Innumerable instances could 
be given where comparatively large fortunes have been 
made out of a simple article, which necessitated neither 
elaborate design nor great initial expenditure, and, 
when judged from a strictly utilitarian point of view, 
did not possess any practical value. 

Some of the largest fortunes appear to have been de- 
rived from the invention of trivialities and novelties, 
such as the once popular toy known as "Dancing Jim- 
crow," which for several years is said to have yielded 
its patentee an annual income of upward of $75,000. 
The sale of another toy — "John Gilpin" — enriched its 
lucky inventor to the extent of $100,000 a year as long 
as it continued to enjoy the unexpected popularity that 
greeted it when first placed upon the market. Mr. 
Plimpton, the inventor of the roller skate, made $1,000,- 
000 out of his idea, and the gentleman who first thought 
of placing a rubber tip at the end of lead pencils made 
quite $100,000 a year by means of his simple improve- 
ment. 

When Harvey Kennedy introduced the shoe-lace he 
made $2,500,000, and the ordinary umbrella benefited 
six people by as much as $10,000,000. The Howard 
patent for boiling sugar in vacuo proved a lucrative 
investment for the capitalists, who were able to re- 
munerate the inventor on a colossal scale. It is esti- 
mated that his income averaged between $200,000 and 
$250,000 per anaum. At flret the process proved an 
entire failure and harf to be laid aside as useless. It 
was not until an old German workman casually made 
a suggestion for a possible improvement that it was 
once more tried. The suggestion was improved upon 
and the invention rendered successful. All sugar re- 
finers who used the new method allowed Mr. Howard 
a royalty of twenty-four cents per hundredweight on 
the raw material passing through the process. 

Sir Josiah Mason, the inventor of the improved steel 
pen, made an enormous fortune, and on his death Eng- 
lish charities benefited by many millions of dollars. 
He was one of the most generous of men, and during 
his life gave enormous sums- to hospitals and industrial 
schools. The patentee of the pen for shading in differ- 
ent colors derived a yearly income of about $200,000 
from this ingenious contrivance. It is stated that the 
wooden ball with an elastic attached yielded over $50,- 
000 a year. Many readers will remember a legal action 
which took place some years ago, when in the course 
of the evidence it transpired that the inventor of the 
metal plates used for protecting the soles and heels of 
shoes from wear sold 12,000,000 plates in 1S79, and in 
1887 the number reached a total of 143,000,000, which 
realized profits of $1,150,000 for the year. 

Women seem also to possess the inventive faculty, 
and, indeed, they must find plenty of scope for new 
ideas, as there are hundreds of little things waiting to 
be superseded by simple appliances that will minimize 
handwork and obviate the necessity of so much toil 
being daily expended in the household. The lady who 
invented the modern baby carriage enriched herself to 
the extent of $50,000; and a young lady living at Port 
Elizabeth, South Africa, devised the simple toilet 
requisite, .known as the "Mary Anderson" curling iron, 
from which she derives royalties amounting to $500 a 
year. It was the wife of a clergyman who designed an 
improvement for the corset and made a fortune out of 
it. Instances of ladies bringing forward inventions 
which have added' to personal comfort and general 
utility could be given ad infinitum. They occupy all 
ranks of society, from the poor struggling seamstress 
to the Empress of France, who, by the way, invented 
a dress improver, which years ago developed into the 
then fashionable crinoline. The gimlet-pointed screw, 
the idea of a little girl, brought many millions of dol- 
lars to the clever inventor. Miss Knight, a young lady 
of exceptional talents, was gifted with wonderful me- 
chanical powers, as will be seen by the complicated 
mechanism of her machine for making paper bags. We 
are told she refused $50,000 for it shortly after taking 
out the patent. 

The history of the wire-wound gun, which was in- 
vented by Mr. J. Longridge, the famous engineer, 
throws some light on the insouciance and apathy that 
formerly enveloped the British War Office. Long- 
ridge invented the gun in 1854, and did all in his power 
to place it before the authorities, but they would have 
nothing to do with it. Thirty years afterward, how- 
ever, the Ordnance Department at Woolwich subjected 
one of the guns to exhaustive tests, and so satisfac- 
tory were the results that they declared that nothing 
could equal it for heavy ordnance. Unfortunately, the 
inventor died from a broken heart before this end 



was attained. Another case illustrating the treatment 
sometimes meted out to inventors by the English War 
Office is that of Dr. Conan Doyle, the popular author of 
"Sherlock Holmes," who recently discovered a way to 
insure approximate accuracy in high-angle or drop- 
ping rifle fire, the need of which has so often been 
felt in the present war in the Transvaal. The inven- 
tor states that the apparatus would be fitted to the 
rifle and would weigh comparatively nothing, cost 
but a few cents, take up very little space, and inter- 
fere in no way with the present sights. The novelist 
communicated with the officials in London and re- 
ceived the following reply: "With reference to your 
letter concerning an appliance for adapting rifles to 
high-angle fire, I am directed by the Secretary of State 
to inform you that he will not trouble you in the 
matter." As Dr. Doyle remarks, the invention might 
be absolute rubbish or it might be epoch-making, but 
he has been given no chance of either explaining or 
illustrating it. 

The machine with which the Brothers Morley, in 
the latter years of the eighteenth century, made their 
enormous fortune was the stocking loom, invented 
three generations earlier by the Rev. William Lee, a 
Fellow of St. John's College, Cambridge, England. 
Lee's life-story is full of sadness. According to one 
account Lee, falling in 'ove with and marrying an inn- 
keeper's daughter, lost his Fellowship, and was con- 
sequently reduced to extreme poverty. The wife 
knitted stockings for a living, and the husband, sitting 
by her side as she worked, watched the intricate move- 
ments of her hands, and was thereby led to speculate 
on the possibility of constructing a machine that would 
do the work more expeditiously. Lee came to grief, 
because his machine was believed to be a device for 
throwing people out of employment. He went ulti- 
mately to France, where he died poor and friendless, 
a disappointed man. Many years afterward English 
legislators so appreciated the value of the stocking 
loom that they prohibited its exportation ; and so jeal- 
ous was Parliament of foreign competition that it seems 
to have been doubtful, even as late as the middle of 
the eighteenth century, whether it was lawful even to 
publish a technical description of the apparatus. When 
the frame was introduced it completely revolutionized 
the stocking trade, producing fifteen hundred loops 
per minute as against the hundred loops in skilled 
hand-knitting. 

It is difficult to realize that the art of perforating 
paper was unknown fifty years ago. Prior to 1854 
postage stamps were issued in sheets, the purchaser 
having to cut them up in the way he found most con- 
venient. In 1848 an Irishman named Archer intro- 
duced a machine for cutting small slits round each 
stamp. This was tried by the English postal authori- 
ties, but for some unexplained reason it did not work 
to their satisfaction, and, notwithstanding that Archer 
went to great trouble and expense in altering the ma- 
chine so as to meet the objections, it was refused by 
the government. Archer then constructed an entirely 
new machine which cut out circular holes. He re- 
ceived sufficient encouragement to induce him to still 
improve his invention, when, in 1851, after three years' 
continual labor, . the Treasury proposed to buy the 
patent rights for $3,000. This parsimonious offer was, 
of course, refused, as Archer had spent considerably 
more than this on his various experimental machines. 
Eventually the matter was placed before the Select 
Committee of the House of Commons, and the pertina- 
cious inventor was awarded $20,000, which, considering 
his apparatus in a few years saved the government 
many thousands of dollars, was not excessive. 
Liverpool, England. 



ing these diggings that few of the men labored for 
wages. 

The Cornishmen who emigrated to Wisconsin were 
not prospectors in the American acceptation of that 
term. Accustomed as they were to working for wages 
in their own country, they lacked the enterprise and 
energy so characteristic of the American miner. But 
they were steadier and more pertinacious in their 
work. Rarely indeed could an American be induced 
to wor.k a claim after he had reached hard rock. But 
the Cornishman worked the abandoned rock until the 
mineral was exhausted, and thus earned for himself 
the title of a "hard-rock miner." 



LEAD MINING IN WISCONSIN. 

About the year 1824, some thirty-six years before 
the coming of the first pioneers, lead was first mined 
in Wisconsin. Although the original lead miners 
were chiefly Americans, Cornishmen, driven out of 
England by low wages, soon entered the field. Reports 
which they sent home to their relatives and friends 
of the richness of the American lead-mining district 
soon brought an army of Cornishmen to Wisconsin. 
Skilled in deep mining as they were, these men from 
Cornwall were a valuable acquisition to the newly- 
opened region. Americans engaged chiefly in super- 
ficial mining, and when the results were not equal 
to their expectations, proceeded elsewhere. The Cor- 
nishmen, on the other hand, appropriated the claims 
left by their predecessors, worked them, and found 
ore enough to give wor.k to many men. 

In southwestern Wisconsin lead mining differs much 
from that in other parts of the State, since the lead 
was found nearer the surface. For that reason the 
work has received the name of "diggings" to distin- 
guish them from the mines. The diggings were not 
worked deeply enough. Two men, whenever they 
opened a pit, would find "pay" almost immediately. A 
pit once exhausted or difficult to follow, because th« 
vein led back too far, was abandoned. So numerous 
and so certain and immediate were the results of work- 



SCIENCE NOTES. 

E. Bourquelot recommends, as a test for the pres- 
ence of cane sugar, the use of the invertin of yeast, 
which doubles cane-sugar. It has also the same effect 
on gentianose and raffinose; but these carbohydrates 
are rare in plants. By this means he has determined 
the presence of cane-sugar in the rhizome of Scrophu- 
laria nodosa, in the succulent pericarp of Cocos yatai 
(25 gm. per kilo.), and in the horny endosperm of 
Asparagus officinalis (15 gm. per kilo.). In neither of 
the two latter plants was the reaction with emulsin ob- 
tained, showing the absence, in these organs, of a 
glucoside which is doubled by that ferment. — Comptes 
Rendus. 

Writing from Sierra Leone, under date of November 
26, 1901, Consul Williams says: "The superintendent 
of Mahometan education for British West Africa — 
whose work extends from the hinterlands of Sierra 
Leone to the Niger — visited this consulate recently 
and requested that I procure from American publishers 
catalogues and specimen pages of common-school text- 
books in the English language for his examination, 
with a view to their introduction and use in the 
schools under his supervision, if satisfactory. Much 
interest is being manifested by the colonial govern- 
ment at present in Moslem education. This being, 
perhaps, the first opportunity for the introduction of 
American text-books Into this country, it is very im- 
portant that those concerned respond promptly. Liter- 
ature may be sent to this consulate." 

""^Prof. Alexander Agassiz is in charge of an expedition 
to the Maldive Islands in the Indian Ocean which 
has recently been sent from the Agassiz Museum at 
Harvard.! Prof. Agassiz fitted out the expedition and 
is assisted by W. McM. Woodworth. rEhey expect to 
find rare and beautiful coral formations and will 
gather as exhaustive a collection as possible."^ A 
steamer was chartered at Colombo, Ceylon, from the 
British India Company, to transport the expedition 
to the southern part of the Indian Ocean, where the 
Maldive Islands lie. ^The islands of the Indian Ocean 
are the only group remaining which Mr. Agassiz has 
not examined in his explorations for the study of 
coral. The islands are remote and unfrequented, and 
it is expected that the expedition will prove fruitful.^ 
The work will occupy about two months. 

Leather, even when soft, does not present itself to 
the mind as a particularly good filtering medium; in- 
deed, it might seem just the reverse; so one must com- 
mend Mr. W. G. Stratton for noting his experience 
with it in the Chemist and Druggist. The so-called 
chamois skin is there recommended as an excellent 
medium for the clarification of thick liquids. The 
leather is to be well rinsed in cold water, he says, 
and after being wrung to express the excess of moist- 
ure it should be affixed to the top of the funnel so as 
not to hang down very deeply. Small clothes-line 
pegs are useful for this purpose. Immediately after 
use, the chamois should be well washed and carefully 
dried. The same piece may thus be kept serviceable 
for a large number of nitrations. 

In a reply to a letter, asking the cause of autumn 
haze, the Chief of the United States Weather Bureau 
recently prepared a letter, part of which is quoted in 
what follows: The dry haze is undoubtedly due to 
fine particles of dust. The finest dust is composed of 
one or all of the following substances, namely, fine 
particles of soil or the dead leaves of plants, smoke 
or ashes from wood fires, salt from ocean spray, the 
shells or scales of microscopic silicious diatoms, 
germs of fungi, spores of ferns, pollen of flowers, etc. 
In the still air of the damp nights these dust particles 
settle slowly down, and the morning air is compara- 
tively clear. During the daylight the sun warms 
the soil, which heats the adjacent air, and the rising 
air currents carry up the dust as high as they go. 
Under certain conditions which are named in the 
letter the layer of dust reaches higher and higher 
every successive day. During long, dry summers in 
India it reaches to 7,000 feet with a well-defined upper 
surface that is higher in the daytime than at night- 
time. This is a general explanation of dry haze 
weather and applies to Indian summer also. The rea- 
son why we have more of such weather in the autumn 
is because there is then less horizontal wind and less 
rising air. 
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THE MOTSINGER IGNITION DYNAMO. 

This is a strong, well-built, inclosed dynamo for ig- 
nition purposes. It was the first successful little ma- 
chine of its kind to be used in America, and it has 
been so well thought of by the French firm of Panhard 
& Levassor that they have secured the patent rights 
in their country and are equipping their machines 
with it. A new type of governor has recently been 
brought out, and it is plainly shown in the illustration. 
The dynamo is set under the flywheel and its pul- 
ley is driven by friction with the latter. When it 
has reached the proper speed the governor balls 
are thrown out by centrifugal force and bell cranks 
attached to them push the sleeve on the end of 
the shaft against the curved spring attached to the 
lever pivoted on the dynamo base. This forces the 
outer end of the lever downward and raises the 
inner end, which is yoked to the governor sleeve, 
and which therefore tends to tip up this end of 
the machine, since the whole dynamo is pivoted on 
its transverse axis. The result is that the pulley 
moves away from the flywheel, and the whole ma- 
chine assumes the position shown by the dotted 
lines until it drops back to speed. By employing 
this governing arrangement, it is possible to start 
the engine with ease when turning it by hand, and 
yet not damage the dynamo from excessive speed 
while the engine is running. The speed of the lat- 
ter can be varied also without affecting the spark 
produced. The door in the casing allows of exam- 
ination of the brushes, and the dynamo can be 
made to operate over the flywheel by changing 
the yoke to the hole near the outer end of the lever on 
the base. 

The diagram shows an automatic switch arrange- 
ment for employing the dynamo in connection with 
two cells of storage battery. The storage battery fur- 
nishes the electricity for the spark and thus allows 
one to start the engine when turning it over slowly. 
As soon as the engine starts and the dynamo begins 
to generate, current from the latter will pass through 
the electro-magnet, M, and cause the core, C, to at- 
tract the armature, A, thus throwing the switch arm, 
S, on the lower contact, which is connected to the 
+ pole of the battery. The dynamo current will then 
pass through the battery and back to the — pole of the 
dynamo. A great advantage of this arrangement is 
that the battery is always kept charged and so can 
be called upon to supply current for testing the wiring, 
or for operating the spark should the dynamo get 
out of order. Two small 10 or 15 ampere-hour cells 
are all that are necessary. 

<►•»■♦ 

THE COMPUTING TRIANGLE. 

BT B. M. DES JAKD1NS. 

This instrument was designed to solve the prob- 
lem of justifying type. It is practically adapted to 
automatic machine computation, on account of the 
equal distances of its graduations making it easily 
operated by the simple step by-step motion. Its mathe- 
matical possibilities are large, as it possesses all of 
the qualities of the triangle for purposes of computing 
problems. 

Its capacity for performing examples in addition 
anrl subtraction would be better shown by other forms 
of construction; the present construction, however, il- 
lustrates the underlying principle employed for per- 
forming examples. This construction is peculiarly 
adapted for adding and subtracting proportional 
amounts. 

For simple addition or subtraction use the eccentric 
controlling the movable caliper jaw, displacing it by 
the addition or subtraction of the required amounts, 
one after the other. 



For proportional addition or subtraction the suc- 
cessive amounts may be added or subtracted by means 
of the scale and eccentric controlling the angle, the 
amount of the proportion being controlled by the po- 
sition of the stop along the lower scale. If it is re- 
quired to vary the proportion while the process of ad- 
dition or subtraction is going on, the variation is made 
on the lower scale either direct or by means of its ec- 
centric. 




THE MOTSINOEB IGNITION DYNAMO. 




AUTOMATIC SWITCH FOB CHARGING STORAGE 
BATTERIES. 

In machine subtraction among others it performs 
such examples as would be necessary to reduce the 
end of a rod a given number of steps. Set the lower 
jaw, on its scale, a distance equal to the smaller size, 
then caliper the rod with the upper jaw,- and when 
in this position set the angle in accordance with the 
number of steps wanted; set the stop on the lower 
scale till the parts are tight, then set the angle suc- 
cessively at the various figures or positions of its scale 
proportional to the steps wanted, and each position will 
locate the jaws at the successive positions required to 
caliper the metal as it is turned down. 

Examples in division may be performed in either 
positive or negative quantities. The pivotal point of 
the angle represents 0, the right or upper arm is used 
for positive quantities, the left or lower arm for ne- 
gative quantities. 

The lower caliper jaw is adjustable for two pur- 
poses; it is necessarily set on the lower scale when 
the upper jaw is used in gaging negative quantities, 
and it is always set on the lower scale to designate the 
part of the substance upon which no example is per- 
formed. For simple examples in division the dividend, 



or amount to be divided, is designated by the position 
of the upper caliper jaw, which is adjusted according 
to the number and fraction required by means of its 
scale and segment. The amount of the division is then 
designated by the position of the angle by means of 
its scale and segment. Having located these two ele- 
ments, the quotient is located by the position of the 
stop block against the angle and the amount is desig- 
nated by means of its scale, and the remainder is 
then determined by the position of its segment. 
By means of this instrument, fractions of any 
nature may be divided with the same ease as sim- 
ple numbers. The segments in each case readily 
locate the intermediate positions of the instru- 
ment. For multiplication the stop is located ac- 
cording to the amount to be multiplied by means 
of its scale and segment. The angle is then set 
in a similar manner, but in this case it represents 
the multiplier. The answer is then expressed by 
the position of the upper jaw. For examples in ne- 
gative multiplication the lower jaw may be used for 
the same purposes as in division. 

Examples in square root are performed by main- 
taining proportionate movements or speed be- 
tween the stop block and angle gage. 

The equal distances between the graduations in 
the respective scales make the peculiar construc- 
tion of this instrument well adapted for automatic 
machine motions. The various adjustments re- 
ferred to for working different examples are de- 
signed for machine computation. 

Computing Device for Type Justifiers. — The 
computing device for type justifiers is constructed 
to automatically perform simple examples in division 
and to give the quotient and remainder in order 
to determine the positions and motions necessary 
to locate the required sizes of space needed by the 
justifying machine. 

This instrument necessarily performs more than the 
simple examples in division, as it is required to con- 
trol and handle the other devices of the automatic 
mechanism, designating when they shall start and stop. 
The line of type is given to the machine with metal 
separators between the words, making it necessary to 
subtract the amount of these separators from the total 
measurements. 

The line of type including the separators is brought 
under the vertical guide of the measuring bar locating 
the stop block, which slides thereon, below the angle 
pivot, a distance equal to the line shortage, that is, the 
amount which the type line still remains short while 
it has all of the separators between the words. This 
is the distance to be divided by the number of separ- 
ators. 

The angle bar is lowered one step while each separ- 
ator is inserted. This process tilts the computing angle 
on its pivot in accordance with the units of the divider, 
the stop block then moves leftward until it comes 
in contact with the computing bar. This gives the ex- 
act product in amounts representing units and frac- 
tions. The teeth on the under edge of the comput- 
ing bar represents the units used, and in this case are 
made to represent the different sizes of spaces with 
which the machine is provided. If the pawl stops be- 
tween two teeth this indicates that there is a fraction 
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or remainder. The machine then reverses the motion 
of the stop, forcing it backward till the pawl under it 
is intercepted by the tooth under the computing angle. 
This leaves a looseness between the stop block and 
the computing angle. The wedge under the measur- 
ing bar has teeth also representing units. The machine 
then proceeds to insert the wedge, thereby raising the 
measuring bar with the stop block until it is again 
tight, against the computing angle. In doing this 
the wedge moves rightward, one tooth for each 
unit, as far as it can go. When the parts are in 
this position the escapement rod and rack above 
the computing angle moves leftward until its pro- 
jection strikes against the stop block, and when 
at this position it is engaged by its pawl. The 
parts are now in readiness to begin the operation 
of inserting the spaces. With the insertion of 
each space the wedge is moved leftward one tooth, 
and when it reaches its starting point it causes the 
escapement rack in this case to slip one tooth. The 
downwardly projecting arm of the escapement 
causes the dog underneath to be pushed out from 
the lower tooth while the escape dog is thrust be- 
tween the upper teeth, thereby causing the rack to 
change its position. This changes the size of 
spaces in the machine, after which the process of 
inserting the next smaller spaces is continued until the 
line is finished. 



ally intact. The west wall was half destroyed, the ex- 
plosion tearing away the section holding the weather- 
boarding apart from the studding and the plaster- 
ing. The inside of the house was a total wreck. The 
floors of several of the rooms were pushed upward, and 
the fire was extinguished before it could get any head- 
way. The child who was sleeping on the sofa directly 




house was entirely demolished. Not a square foot of 
plaster was left on any of the walls, not a pane of 
glass remained unbroken. Bits of wreckage were 
picked up over a quarter of a mile away. In adjacent 
houses windows were smashed, curtains torn down, 
pictures thrown from the walls and crockery broken. 
The entire town was shaken, and the noise of the ex- 
plosion could be heard at a distance of five miles. 
What caused the gas to escape is not known, but 
it is supposed that the safety pipe, which was 
small and inadequate for the purpose, became 
clogged, and the gas, generating faster than it was 
consumed, broke the water seal of the gasometer 
and escaped into the cellar. It must then have 
been ignited by coming into contact with the fire 
in the steam heater which was also in the cellar. 
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SOLID CARBONIC ACID FROM "SPARKLETS." 

BT PROF. R. W. "WOOD, JOHNS HOPKINS UNIVERSITY. 

It may be of interest to those engaged in the teach- 
ing of physics, whose laboratory equipment is limited, 
to know that the solidification of carbonic acid by the 
cold developed by its own expansion can be shown with 
the "sparklets" which are now sold everywhere for the 
aeration of beverages. The "sparklets" are small steel 
capsules which are filled with liquefied C0 2 and sell 
for a few cents each. The larger of the two sizes is 
the best for experimental purposes. It is a 
good plan to start with the capsule well cooled, 
which can be done by packing it in ice and 
salt. The top of one of the siphon bottles is 
removed, the "sparklet" inserted, and a small 
piece of black velvet held tightly over the end 
of the tube which ordinarily conveys the gas 
into the beverage. The velvet should form a 
little bag the size of a small marble over the 
end of the tube and must be held tightly 
around the tube, so that the escaping gas has 
to pass through the meshes of the cloth. It is 
a good, plan to take a few turns with a string 
around the velvet where it surrounds the tube. 
On screwing down the cap, the gas escapes 
into the small velvet bag, and the great cold 
produced by the expansion is sufficient to 
freeze a portion of the solid particles collecting 
on the inner surface of the little bag. On re- 
moving the velvet we find a layer of snow- 
white solid C0 2 on its surface, and if a small 
drop of mercury be placed on it, it can be 
frozen in a few seconds. The experiment is 
absolutely without danger, and the small price 
at which the "sparklets" can be procured 
brings one of the classical low-temperature ex- 
periments within the reach of every teacher. 
The advantage in using black velvet is that the white 
solid shows off to good advantage on the dead black 
surface. The "nap" should be on the inside of the 
bag. 



SOLID CARBONIC ACID FROM "SPARKLETS." 

over the seat of the explosion was not killed, but re- 
ceived a fractured skull. It is evident that there must 
have been an extensive accumulation of gas beneath the 
house which remained undetected by the occupants. 

A somewhat similar explosion took place in the house 
of T. E. Gould at West Brookfield, Mass. The house 
was lighted by an acetylene gas plant installed in the 
cellar. Shortly before the explosion occurred the lights 
failed to burn, and Mr. Gould started down the cellar 
stairs, with a lighted lantern, to investigate the trouble. 
A slight explosion drove him back, and while. he was 
going to the outside cellar door, with the intention of 
throwing it open to permit the escape of the gas, the 




Science and Yellow Journalism. 

— f.When newspapers scream at the crowd misrep- 
resenting accounts of scientific matters so com- 
pletely beyond the common comprehension that 
hardly a dozen men in a nation can understand 
anything whatever of the matter, it is easy to fore- 
see that the reputation of men, of institutions, and 
even of a country, may be injured. Do American 
universities, came the question from abroad, sanc- 
tion the publication of the results of the most recondite 
researches of their professors in the Sunday newspa- 
pers?' If not, how did these papers secure the long ear- 
marked quotations? IAn experiment in parthenogenesis 
is quoted as it is described by the "American" reporter 
as "the jelly-fish did not jell," and Europe laughed*/ 
We have been at a great deal of pains to ascertain the 
facts as to responsibility for the newspaper outgivings 
in the special case alluded to, and we find beyond all 
question that the principal man mentioned as the 
revealer of all mystery not only had nothing whatever 
to do with this newspaper notoriety, but that it mil- 
represented him as completely as it was loathsome to 
him. No blame whatever can attach to him. 
Students acting as reporters, and for it dis- 
missed from the institutions, and others who 
were careless, or worse than careless, were ac- 
countable for a quickly recognizable injury to 
friendships, to institutional and national repu- 
tation, and to science itself. The lessons are 
plain. All who believe, as we do, that the per- 
son principally quoted is utterly innocent 
should hasten to compensate him for the in- 
jury done him by the criminal folly of others; 
and assure him of the honor in which he is 
held by the discriminating, and for the credit 
that will finally be recognized as due to Ameri- 
can science through the work of a most wor- 
thy investigator. Next in importance is the 
proper punishment of the willful blunderers. 
But most of all shouldfevery scientific man 
guard against any such possible happenings in 
the future.^American Medicine. 



SOME DISASTROUS ACETYLENE GAS EXPLOSIONS. 

An accident similar to the one recorded in the Scien- 
tific American for March 
25, 1899, occurred February 
6 at Fort Wayne, Ind., in 
a two-story house occupied 
by four persons. On the 
morning of the occurrence, 
the young man clerk visit- 
ed the cellar to thaw out 
the water-pipes. He light- 
ed a candle and crawled 
through a small opening 
which connected the cellar 
with the front part of the 
foundation. He did not no- 
tice the smell of gas, and 
nearly reached the water- 
pipe when there was an ex- 
plosion which hurled him 
backward. He retained 
presence of mind enough 
to scramble back, and hur- 
ried upstairs to assist the 
other members of the 
house in getting out of the 
dSbris. The explosion com- 
pletely wrecked the build- 
ing. The entire front of 
the house was blown out, 
and it remained practic- 



A HOUSE AT FORT WAYNE, IND., PARTIALLY DESTROYED BY 
ACETYLENE GAS EXPLOSION. 



disastrous explosion took place. Of the five persons in 
the house at the time, Mrs. Gould and a neighbor were 
instantly killed, Mr. Gould and a servant were so badly 
injured that they died within a week, and a sister of 
Mrs. Gould's, who was in one of the front rooms, es- 
caped practically unharmed. The extent of the damage 
can be easily read in the illustrations. The rear of the 
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Chinese Typesetting. 

The Chinese language is derived from 214 
root-words, which expand into the 4,000 or 
5,000 words of daily use, and the thirty-odd 
thousapd of the dictionary. It requires 11,000. 
spaces to hold a font of Chinese type. The 
large cases, or false partitions, are ranged about the 
room and divided into spaces for each individual type, 
each a word complete in itself. A Chinese printer, 
it is estimated, can arrange 4,000 characters a day. 
The work has been carefully systematized, and the 
characters are arranged according to their formation. 
A simple character designates its group, and the 

elaboration of form is the 
elaboration of its meaning, 
as our terminations and 
prefixes elaborate the root. 
A division is devoted to 
the simple character that 
stands for "wood," and all 
of its amplifications. In 
this space or column are 
to be found "box," "bed," 
"plum tree," and so on, 
through a long list of ob- 
jects pertaining to, or 
made of, wood. Should 
an unusual word be needed 
type is cut and delicately 
patched to make the re- 
quired character. Com- 
paring our combinations 
of twenty-six letters and 
ten figures, besides com- 
mon symbols, an idea of 
the labor of a Chinese 
compositor can be formed. 



A RESIDENCE IN WEST BR00KFIELD, MASS., ALMOST. DEMOLISHED BY A GAS EXPLOSION. 



Painters' aprons, soaked 
in turpentine twenty-four 
hours before washing, 
lose all oil paint spots. 
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A Home-IHade Gramophone. 

To the Editor of the Scientific American: 

I sent a drawing, clipped from your paper last sum- 
mer, of a home-made gramophone, to my brother in 
Warrensburg State Normal School, Warrensburg, Mo., 
and he has just completed a machine in the manual 
training room which he says is a perfect success. It 
is on exhibition at the Normal (1,000 students). Many 
thanks to the Scientific American. 

J. A. Thomas. 
Oklahoma City, Okla., February 18, 1902. 



Electrocuting a Snake. 

To the Editor of the Scientific American: 

Mr. E. W. Kelly's story of the bird tragedy in your 
issue of the 8th instant recalls an incident which I 
witnessed a few years ago at Council Bluffs, Iowa. 

While waiting for a bridge car I was attracted by 
a commotion among the employes at the barns. Upon 
investigating matters I learned that an ordinary garter 
snake about 20 inches long had been discovered in 
one of the repair pits, and the men proposed to electro- 
cute it, the snake having been stunned sufficiently by 
a blow to enable them to get it up on the track. One 
end of a loose wire was connected with the trolley 
wire overhead, the lower end being coiled about a 
long stick for convenience of handling. 

The snake was then laid out with its tail held firmly 
on the track, its body being so arranged as to quickly 
demonstrate whether or no snakes are good conductors. 
That particular snake certainly was not, as it was 
impossible to produce the slightest quiver in any part 
of its body, no matter how the contact was made, 
whether externally or by jamming the wire into its 
mouth. 

The result was as surprising as it was disappointing, 
so much so that the men believed the "power was 
off." That was quickly tested, however, and the fusing 
of a foot or two of the wire the instant it touched the 
rail showed very conclusively that the 550-volt current 
was all there, ready for the proper conductor. 

It is sufficient to state the snake was forthwith dis- 
patched in the old-fashioned way. 

William T. Bonner. 

12 West 31st Street, New York. 

♦ < • » ♦ 

merchant Marine Subsidies. 
To the Editor of the Scientific American: 

Your issue of March 8 contained an article entitled 
"How Various Countries Subsidize Their Mercantile 
Marine," and I beg leave to call your attention to a 
serious error contained therein. The assertion is 
made that "German lines are the most heavily state- 
subsidized steamship lines in the world, and but for 
this government assistance it is very doubtful if Ger- 
many would have attained its present position in the 
mercantile marine among the maritime nations of the 
world. Certainly no fast steamships, such as the 
'Deutschland,' 'Kronprinz Wilhelm,' and the 'Kaiser 
Wilhelm der Grosse,' would have come into existence." 
I wish to call your attention to the fact that the Ham- 
burg-American Line, which was founded in 1847, has 
never received a cent of subsidy for its transatlantic 
service, and has grown and prospered without the aid 
of any government or state whatsoever. 

About two years ago the Hamburg-American Line 
was admitted to a share of the subsidy hitherto paid 
to the North German Lloyd Steamship Company for 
its East Asiatic service, and receives this subsidy only 
for two steamers, the "Hamburg" and "Kiautschou," 
running in connection with similar steamers of the 
North German Lloyd from Hamburg and Bremen to 
East Asia. 

The construction of our steamer "Deutschland" has, 
therefore, nothing to do with subsidy whatsoever. 

Our line has a total tonnage of 668,000 tons, and of 
this total tonnage only 21,511 tons, representing the 
two steamers "Hamburg" and "Kiautschou," are sub- 
sidized, while, as I stated before, the rest have been 
constructed without any state aid whatsoever. 
Emil L. Boas, 
General Manager Hamburg-American Line. 

New York, March 8, 1902. 

♦<»>«. 

Strength of Torpedo-Boat Destroyers. 
To the Editor of the Scientific American: 

In your issue of February 8 we notice an article 
on "The Frailty of Torpedo-Boat Destroyers." We are 
quite aware that many accidents have occurred of late 
with destroyers, hut that only proves that certain 
destroyers are weak; it does not prove that destroyers 
cannot be built of ample strength without sacrificing 
speed, or that the scantlings are not sufficient if the 
workmanship and details of construction are correct. 

We have built eight destroyers for the Japanese gov- 
ernment, six of which long since steamed safely out 
to Japan, and have been engaged during the Eastern 
crisis in navigating between Japan and China, and in 
no case, we are officially informed, has there been any 
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sign of weakness, except such as may be purely local; 
and during all these journeys it is reasonable to assume 
that very bad weather was encountered; in fact, we 
know that was so at times. 

There is one point that seems not to be sufficiently 
appreciated, and that is that the safety of lightly-con- 
structed vessels, such as destroyers, is dependent to 
a very large extent upon elasticity when encountering 
rough weather, and this elasticity must be as uniform 
throughout the structure as it is possible to make it, 
otherwise the bending which takes place will be con- 
centrated at certain parts, and the metal of those 
parts, after a certain time, gets fatigued and ultimately 
gives way. To study how to secure uniformity of elas- 
ticity throughout the structure in vessels of the 
destroyer class we are sure deserves more attention on 
the part of constructors than has hitherto been de- 
voted to it. Yarrow & Co., Ltd., 

A. F. Y. 

Poplar, London, E., February 22, 1902. 
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Insect-Proof Timber. 

To the Editor of the Scientific American: 

Your issue of November 17, 1901, contains an illus- 
tration of a cross-section of a pile riddled by Teredo 
navalis (called in this country cobra), together with 
letterpress description of this pest and the various 
devices for guarding against it, such as sheathing 
piles with Muntz metal, dressing with chemical com- 
positions, etc., but you do not mention any timber 
naturally proof against cobra and other wood-eating 
worms and insects. A large area of this country — 
always sandy tracts of almost barren soil — produces 
a variety of pine locally known as cypress pine. No 
insect or borer on earth will touch this timber. It 
is largely used for wharf and bridge piles and other 
under-water structures. Some of the wharves in this 
port have been built forty years. All the beacons, 
leading lights and marks in the ports and coast chan- 
nels are carried on piles of cypress. Floating' plants 
of such a type as punts, barges, lighters, etc., are 
sheathed to waterline with cypress one inch thick, it 
being far cheaper than Muntz metal and quite as ef- 
fective. 

Sawn up and worked into furniture such as ward- 
robes, chests of drawers, bookcases, cabinets, etc., it 
is not only a very handsome material, owing to its 
fine-figured grain in shade of light and dark brown — 
very like walnut — but there again its insect-proof 
qualities are of great value. Books, papers, linen or 
anything of that sort kept in it are never touched by 
silver fish or cockroaches, which are a common pest 
in this country. The wood has a very strong scent, 
highly agreeable to human olfactory nerves, but evi- 
dently disagreeable, perhaps poisonous, to insect life 
both on land and water; even our all-devouring white 
ants won't touch it. 

It grows straight as a rule, not very tall; piles 
from 40 to 50 feet long, 2 feet diameter at butt end 
tapering off to 1 foot or less at top end are about as 
long as they usually grow, though I have seen some 
over 70 feet. On the outer surface is a thin skin of 
white sapwood % inch to % inch thick. This sap- 
wood has little or no protective power; in piles it is 
usually eaten off by the cobra (teredo) within a few 
months, but they always stop short at the dark wood. 
I do not write this with any idea of suggesting export 
for sale, but merely to let you know there is such a 
timber growing. You might like to get some seed 
sent over to plant in your own go-ahead country; it 
does best on sandy barrens. Edward Armitage. 

Kent Street, Maryborough, Queensland, Australia. 

Sven Hedln's Return from Thibet. 

Sven Hedin, who started out some time ago to ex- 
plore Central Asia, has returned to Cashmere, after 
stirring adventures in ThibetAr'At present no definite 
information can be obtained; for Hedin merely sent a 
telegraphic despatch to the King of Sweden giving a 
bare outline of his adventures. _lLike many another 
explorer before him, he could not resist the tempta- 
tion of trying to enter the forbidden city of Lhasa. 
Disguised as a pilgrim, he succeeded in approaching 
within a few miles of his goal.-^The sudden discovery 
that a stranger was near threw the town into conster- 
nation. Hedln^'was at once captured and imprisoned^ 
It seems that his captors were more merciful than 
they were to Landor; for he was in no way injured. By 
the express command of the Dallai Lama, Hedin was 
well treated. 

^Not content with the failure of his first atempt, 
Hedin tried a second time to enter the town. Without 
any warning 500 soldiery attacked him, and destroyed 
a large part of his caravan. His ardor was then so 
far cooled that he determined to return, after rescu- 
ing his notebooks and the data which he had col- 
lected. \, 

■».«.♦ 

Dr. Albert R. Leeds, for thirty-one years professor 
of chemistry at Stevens Institute, in Hobaken, died 
at his home, in Germantown, Pa., recently from liver 
disease. He was about fifty-five years old. 



Cbamonlx Electric Line. 

The Bulletin of the Societe des Ingenieurs Civils 
contains an account of the new Fayet-St. Gervais- 
Chamonix electric line, which is now in operation. 
It has been installed under the direction of Messrs. 
Baudry and Mar6chal. This line is one of the most 
interesting applications of electric traction in Europe. 
It contains some heavy grades, one of which is 9 per 
cent over 6,000 feet distance and another of 8 per cent 
for 4,500 feet. The traction is carried out by simple 
adherence, using cars carrying electric motors. The 
cars are equipped so as to be operated independently 
if desired, but in general several cars are coupled to- 
gether to form a train. A great many difficulties were 
encountered in the construction and successful opera- 
tion of the road, but it may be said that these have 
all been overcome. The third-rail contact system 
is used to take the current, and besides, on the steep 
grades, there is a fourth rail laid along the center of 
the track which serves for the grip-brake. The ve- 
hicles have a central passage and contain 32 or 36 
places according to class. Each ascending train com- 
prises four passenger cars and a front car which 
contains the baggage, and the engineer's cab. Each 
car has two motors which drive the axles by a bevel 
gearing mechanism. Another feature of the system is 
that each car is equipped with controlling apparatus 
which allows it to be operated as an independent unit, 
but when coupled together all the controlling devices 
are capable of being operated from the engineer's cab 
in front. Each car has a set of brake shoes as well as 
the jaw-brake which grips the rail. The brakes can 
be worked either by hand on each car or simultane- 
ously from the engineer's cab by compressed air. A 
complete train of five cars with its ten motors can 
make an average speed of 7 or 8 miles an hour when 
going up a 9 per cent grade, with an absorption of 
energy represented by 800 amperes at 550 volts. The 
total length of the line is 11.4 miles and the journey, 
stops included, takes about an hour. In the descent, 
the speed is limited to 6 miles an hour on the grades. 
The line is fed by two central stations, one situated 
beside the track and near the hamlet of Chatelard, 
and the other at Chavants. Continuous current is used 
in the two stations. Both are hydraulic plants, and 
each has a derivation canal from the Arve, a rapid 
mountain stream. Each station has four direct-con- 
nected dynamos and turbine sets, of 325 horse power 
each (one of which is used as a reserve), and two 
smaller groups for local use. All the dynamos are of 
the Gramme type and are connected to the turbine 
by elastic coupling. At the Chatelard station the fall 
is 114 feet and at Chavants it is 282 feet. 



The Scientific American Supplement Catalogue. 

A new edition of the Catalogue of Papers in the 
Scientific American Supplement has been in prepara- 
tion for nearly a year and has now just been issued. 
Those who are familiar with the old catalogue will wel- 
come the new one as embodying all the good features 
of the earlier editions, but bringing it absolutely up 
to date. The value of the catalogue is, of course, 
enhanced by the fact that all the papers listed are 
in print and can be supplied at once. The Supplement 
occupies a unique position in American technical litera- 
ture, as it carries no advertisements. Every page is 
filled with valuable matter of interest, and much of the 
information never filters into books at all. 

In the preparation of the new catalogue the same 
general lines have been adopted as in the old catalogue. 
Every entry was supervised . by a member of the staff, 
and over 12,000 papers are now listed. The new cat- 
alogue fills sixty pages. While, of course, the catalogue 
is issued by the publishers primarily to call attention 
to the individual papers in the Supplement with a 
view to possible sale, it is, after all, a valuable book 
of reference, and most libraries have it bound. It is 
mailed to any address on request. 



The Current Supplement. 

Among the most important articles published in the 
current Supplement, No. 1368, may be mentioned an 
illustrated description by Frederic Moore of "Gold 
Mining in North Carolina;" an exhaustive discussion 
of "Range-Finders" . by Prof. George Forbes, and an 
essay on "Ignition Devices of Gas and Petrol Motors" 
by S. R. Bottone. Other articles of interest are en- 
titled "Early Forms of Electric Motors," "Science in 
the Theater," and "German Drilling Machines." The 
Consular Notes and like brief information will be 
found in their usual places. 



In our description of the Lorillard houseboat, given 
in the recent Automobile and Outing number of the 
Scientific American, credit for the design was inad- 
vertently given to Messrs Tarns, Lemoine & Craae, of 
this city, to whose courtesy we were indebted for the 
plan, etc., from which our description was drawn up. 
We are now informed by this firm that Mr. Lorillard 
employed Mr. M. Hubbe, of New York city, to put his 
ideas into shape and that he should rightly be consid- 
ered the designer. 
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THE ENGINES OF THE NEW YOBK EDISON POWER 
STATION. 

There has lately been opened another of those great 
electrical generating stations which are becoming such 
a notable feature among the power plants in this city. 
It has been constructed by the New York Edison Com- 
pany, and in its general arrangement it follows broadly 
the plan adopted in the Metropolitan Street Railway 
Company's power house and that of the Manhattan 
Railway Company; that is to say, the power house con- 
sists of one great rectangular building, with a division 
wall running longitudinally through its center and 
dividing it into a boiler house and engine room. The 
rated capacity of this plant when it is completed will 
be 85,000 horse power, and its maximum capacity 128,- 
000 horse power. The power house lies between 38th 
and 39th Streets, First Avenue and the East River. 
It extends 197% feet between the two streets named, 
and has a length of 272% feet. The division wall is 
so placed that it provides a boiler house 79% feet in 
width, and an engine house 118 feet in width. In the 
boiler house are 56 Babcock & Wilcox boilers of 650 
horse power each, which are carried upon two separate 
floors. The working pressure is 225 pounds to the 
square inch, and all boilers are equipped with the 
Roney mechanical stoker, the hoppers of which are fed 
direct by means of chutes from a huge coal storage 
bin, which extends the whole length of the boiler house, 
and is located immediately below the roof of the build- 
ing. This bin has a capacity of 10,000 tons of coal, 
and it is loaded automatically by means of conveyors 
which bring the coal direct from barges at the com- 
pany's pier on the East River. 

A stri.king feature of this plant is the four huge 
steel-plate chimneys. These stacks are 17 feet in 
inside diameter and measure 200 feet in height above 
the grate bars. They are built of steel with an inner 
lining of brick, and the weight of each chimney com- 
plete is about 500 tons. The thickness of the steel 
shell varies from % of- an inch in the lower portion 
of the chimney to % inch at its middle section, and % 
of an inch in the upper third. Firebrick is used for 
lining the lower third, and red brick for lining the 
upper two-thirds of the chimney. 

In the engine room, when the whole plant is com- 
pleted, there will be no less than sixteen Westinghouse- 
Corliss engines of 8,000 indicated horse power. These 
will be arranged in two rows, extending the full length 
of the building, with an open passageway between them. 
With 175 pounds steam pressure, and at 75 revolutions 
per minute, the most economical capacity will be about 
5,500 indicated horse power; but the maximum capacity 
will be 8,000 horse power. The engines are of the 
compound, vertical, three-cylinder type, working upon 
three cranks, with the high-pressure in the center and 
the two low-pressures on the outside. They are direct- 
connected to the generators, the latter being placed 
toward the inside of the building and adjoining the 
central passageway, which extends from east to west 
through the building. The crank-shaft is built up in 
three forged sections, with a 10-inch axial hole which 
is reduced to 8 inches where the shaft enters the cast- 
steel crank-cheeks. The cranks are set at angles of 
101, 133 and 126 degrees, with the idea of securing 
as perfect a turning moment on the shaft as possible. 
The stroke of the engines is 5 feet, and at 75 revolu- 
tions per minute the piston speed will be 750 feet per 
minute. The steam is led to the high-pressure cyl- 
inder of 43% inches diameter through a 14-inch 
throttle valve. It passes thence to a reheating receiver, 
which is about 4% times the displacement of the high- 
pressure cylinder and 7-10 the combined displacement 
of the two low-pressure cylinders. From the low- 
pressure cylinders, which are 75% inches in diameter, 
the steam is led by 26-inch mains to the condensers, 
of which there is one to each engine. They are of 
the surface type, and in each of them are 3,752 %-inch 
brass tubes, 12 feet 9% inches in length, which give 
9,200 square feet of cooling surface. 

A remarkable feature about these engines is that 
they are the first large engines built in this country- 
to be equipped with poppet valves, which were adopted 
because of their suitability to the use of superheated 
steam, the poppet valve lifting from its seat without 
any rubbing friction and being, therefore, but little 
exposed to the difficulties of lubrication which ordin- 
arily occur with the use of superheated steam. The 
low-pressure cylinders are fitted with double-ported 
valves of the Corliss type. The steam and exhaust 
valves are driven by separate eccentrics, which are 
mounted upon a lay shaft which is carried in bearings 
attached- to the first gallery. This shaft is driven 
from the main shaft by spiral gears, the vertical shaft 
of this transmitting mechanism being carried upon a 
ball-bearing and serving to operate the governor from 
its upper -end. 

The speed of the engine can be varied any time 
by mechanical adjustment at the governor, made while 
the engine is in motion. There is also an electrically- 
operated mechanism by which the speed can be con- 
trolled from the switchboard, for synchronizing the 
alternators that are operated in parallel. We are in- 



debted for our information to Westinghouse, Church, 

Kerr & Company, by whom these fine engines were 

installed. 
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Engineering Notes. 

An interesting experiment in connection with sub- 
marine fog-signaling has been carried out at Egg 
Rock Lynn, England. A bell was hung 50 feet below 
a buoy, moored in 15 fathoms of water, and was struck 
by electricity from the Egg Rock Light Station, where 
a power house is established. By means of such 
submarine signaling it is stated that a person placing 
an ear against a rod held in contact with the hull of 
a vessel, is able to hear the bell from three to five 
miles away; in fact, it is believed that the ringing 
of the bell can be heard at a distance of ten or twelve 
miles. 

The baggage-handling methods of the European 
railroads have long been the butt of ridicule, but there 
are a great many features of the system now in use at 
the new Quai d'Orsay station of the Orleans railroad 
in Paris which are ahead of anything in the United 
States. Trunks and packages are available almost 
instantly on the arrival of trains. For the purpose 
of handling the pieces quickly there are ten inclined 
chutes in combination with moving platforms which 
carry the baggage directly from the train to the de- 
livery room. The system is capable of handling al- 
most everything in the shape of baggage which is 
ordinarily encountered, but for large pieces there are 
also several elevators available. 

The shipbuilding industry of Great Britain has not 
enjoyed such a lease of prosperity as it is experiencing 
at present for several years past. The yards of the 
Clyde, Tyne, and other centers are so full of contracts 
that work is being maintained at the highest pressure 
to cope with the orders. Several large liners for the 
various leading steamship companies of the country 
are on the stocks, and the new orders are accumulating 
so rapidly that several new shipyards are to be con- 
structed in various parts of the country to enable the 
work to be executed expeditiously. On the Clyde four 
new liners for the Peninsular and Oriental Steam- 
ship Company are being laid down. The White Star, 
Cunard, American and several foreign lines have com- 
missioned new vessels, while the demand for freight- 
ers is almost unprecedented. At the close of the last 
quarter 477 vessels, representing 1,500,000 tons, were 
under construction, an increase of 100,000 tons upon 
the previous quarter, and 200,000 tons increase upon 
the corresponding quarter of last year. 

In Great Britain a National Industrial Association 
is being established for the promotion of British trade 
and commerce and the recognition of arbitration in 
trade disputes. The idea is being attended with con- 
siderable success in every part of the United King- 
dom. As may be easily supposed, the organization of 
such a huge undertaking entails an immense amount 
of work, and will yet take some little time to get into 
working order. The objects of the association regard- 
ing trade disputes where strikes or "lockouts" threaten 
or exist will be to organize and focus public opinion, 
so that the parties will be compelled to accept an 
arbitration award. The association will equally rep- 
resent masters and men, and will appoint impartial 
arbitrators with authority to investigate disputes and 
to publish reports, laying the blame on the right 
shoulders. The arbitrators may be called in by either 
party, and if one side elects to give evidence the other 
can abstain at the peril of losing its case. If neither 
party desires arbitration the arbitrators can never- 
theless secure information and publish a report for 
the information of the public. By this means an 
aroused and instructed public opinion will enforce 
submission. 



W. F. Singer, of New York, is the inventor of an 
automatic pump for automobile use in which the 
vertical motion of the body of the carriage is utilized 
to actuate a series of pumps for supplying water to 
the boiler and air to the gasoline tank. The pistons 
of the pump are pivotally connected to a pivotally at- 
tached vertical post, forming a toggle joint of which 
the point of attachment to the vertical post is the 
elbow. The pumps are so spaced apart that the pistons 
of each are at the end of their respective strokes 
when the toggle-joint is fully extended, so that a 
movement of the vehicle body either up or down from 
its normal position drives the pumps. By pivoting the 
vertical post to its attachment danger to the pumps 
from a sidewise lurch of the vehicle is obviated and 
the action of the pumps is equalized. 



An idea of the inroads, present and prospective, 
which the American automobile is making and will 
make in foreign territory may be had from the fact 
that during the present year an exhibition composed 
entirely of motor vehicles designed and built in the 
United States will be held in the Crystal Palace, 
London. 



Electrical Notes. 

In spite of its enormous size the Cathedral of Notre 
Dame in Paris has hitherto been simply lighted by 
wax candles, as gas, it was thought, would damage 
the walls and valuable paintings. Now we understand 
that it is about to be electrically lit. The cost of 
installing the electric light is estimated at $90,000. 

From the latest reports from Nyassaland it appears 
that British Central Africa is in a fair way to be- 
come an industrial colony soon. The most recent 
move in the development of the country is a conces- 
sion which has been granted by the imperial govern- 
ment for the construction of a line of railway from 
Chiromo to Blantyre, connecting the' center of the 
coffee plantations with the coast by way of the Shire 
and Zambesi rivers, says the English Electrical Engi- 
neer. Operations are expected to begin toward the 
end of the year, and will probably last for two years 
or so. Meanwhile, it is stated, experiments are being 
conducted with a line on the monorail principle, 
and it is also intended to establish a system of motor 
trolleys and traction engines for transport work in 
the protectorate. 

In a recent article the Echo des Mines et de la Me- 
tallurgie says that three electric furnaces of 500 horse 
power each have been erected in the valley of Camon- 
ica, northern Italy, for the manufacture of pig iron 
under the Stassano patent. In these furnaces the 
electrodes are placed at the bottom of the boshes. 
In the operation of the furnaces the ore is first pul- 
verized; a sample is then analyzed for the purpose of 
calculating the amount of carbon required to perform 
the reduction, as well as the necessary amount of 
fluxes. The quantities of carbon, lime or silica thus 
determined are pulverized and mixed with the ore. 
The material is then briquetted, after adding five to 
ten per cent coal tar, and is ready for charging into 
the furnace. By means of the heat developed around 
the electric arc, the iron ore is decomposed, the oxy- 
gen uniting with the carbon to form CO,. The lat- 
ter gas ascends into the upper part of the furnace, 
where it effects a partial reduction of the ore. To 
obtain a ton (metric) of metal, 3,000 horse power 
hours are said to be required, costing about 18 francs. 

A curious solution of the telephone relay problem 
is offered in a patent granted October 15 to one Bela 
Gati, of Temesvar, Austria-Hungary, says the Electri- 
cal World. The inventor connects one winding of each 
of two repeating coils by a circuit containing a gene- 
rator and an arc lamp, which may be either in series 
or in parallel with the windings of the coils. The 
theory is that the weak telephone currents traversing 
the transmitting circuit, act by induction upon the 
lamp circuit and cause corresponding increase and 
decrease of current therein, which in turn will cause 
the carbons of the lamp to vary in their separation, 
thereby decreasing the resistance of the lamp circuit 
and increasing the supply of current from the lamp 
supply circuit. This amplified current will corres- 
pondingly reinforce an induction coil in circuit and 
send out to the receiving telephone much stronger 
impulses than were created by the voice in the speak- 
ing circuit. This is certainly a . strikingly bold at- 
tempt at the telephonic relay problem, but it would 
require a delicacy in carbon feeding mechanism diffi- 
cult to attain, to say the least, while in practice the 
arc lamp circuit, through its normal fluctuation, would 
have something to say for itself with rather a dis- 
turbing effect on telephone currents. 

The opening of the Paris underground railroad — or 
something else — seems to have had a disastrous effect 
on the other transportation enterprises of that city. 
Until very lately there was little street railroad in 
Paris, but an omnibus system, worked by a single 
company, which, with transfers, covered the whole 
city, and was perhaps the most complete and efficient 
omnibus system the world has ever seen. On the 
eve of the 1900 World's Fair not only was the Metro- 
politan (underground) railroad built, but a consider- 
able extension of street car lines was made, says the 
Railroad Gazette. It seems that a great deal of water 
was injected into the stock of most of the new enter- 
prises, and naturally they have made short work of 
a large part of the omnibus traffic, which is hardly a 
twentieth century institution. The result, as inter- 
preted on the Paris stock exchange, is seen by the 
quotations for shares in October this year and last. 
Omnibus Company shares have fallen from 1,660 
francs to 780; Thomson-Houston Company from 1,290 
to 814; other tramway companies from 730 to 500, from 
355 to 250, from 474 to 147, and from 590 to 345. On 
the other hand Metropolitan (underground) shares 
have risen from 533 to 574, and Parisian Electric from 
252 to 261. Doubtless several of the street railroad 
companies whose shares have fallen so greatly are 
yielding good interest on the capital actually invested 
in them, and Omnibus Company shares, worth 1,660 
last year and 780 this, are 500-franc shares; but this 
does not mitigate the fall to those who bought last 
year. 
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THE CBANBEBBY INDTJSTBY. 
The cranberry growers of the United States have 
to their credit this year a crop of 1,000,000 bushels. 
Of the varied industries that have shown unusual re- 
sults, there are none with a more notable record, for 
the crop of 1900 was 569,000 bushels. These facts 
mean that the owners of the cranberry bogs will have 




FIBST YEAB'S GBOWTH OF THE BUSHES ON A CBAN- 
BEBBY BOO. 

received, when the crop is fully marketed, nearly $1,- 
700,000. 

Cranberry raising is an industry which, despite the 
popularity of the fruit, has commanded small atten- 
tion from others than those directly interested. Capital 
is an absolute necessity to engage in it successfully, 
as a productive bog costs from $300 to $500 an acre to 
bring to a state of profitable bearing. 




Originally a wild growth, the berry only reaches a 
state of perfection when cultivated. It is found in its 
natural state in the northern portions of the United 
States adjacent to \.he Canadian border, in the salt 
marshes of several coast States, in the glades of the 
Alleghenies, and as far south as Virginia and North 
Carolina. The wild berry is smaller than its cultivated 
cousin, and, in apposition to the strawberry, is less 
delicate in flavor. Moreover, the yield is much less 
in proportion, and the vines cease bearing after awhile, 
something that is never true of the vines of a culti- 
vated bog. 

The preparation of a cranberry bog is a task requir- 
ing much patience and care. Sometimes a marsh is 
selected, but the bottoms of abandoned mill ponds are 
most desirable sites. The vines grow best in silicious 
soil free from any mixture of clay. The presence of 
silex or silicon is necessary to productiveness and the 
finest fruit. For this reason great care is exercised not 
to attempt cultivation in drift formation, as in only 
alluvial formation can success be achieved. When it 
is considered that the cultivation of wild cranberries 
was not attempted until early in the last century, and, 
furthermore, that it became an embryo industry less 
than fifty years ago, the results attained are notable. 

Once the site of the bog is selected, the soil is pre- 
pared for the reception of the cuttings or uprights. 
The best soil is found to be clean, sharp sand, over- 
laid by peat. The ground is then marked out in rows 
fourteen inches apart. The uprights are pressed into 
the ground with a spade-like tool, placed on the vine 
about one-quarter the distance from the root to the 
top, in close proximity to the soil below the sand. 
Sometimes the vines are chopped into pieces about an 
inch long. These pieces are sowed like oats on an 
evenly prepared surface, and then harrowed in. The 
hardiness of the cranberry vine or bush is shown by 
the radical success of this primitive mode of planting, 
for the uprights take root almost immediately. Soon 
after planting, the uprights send out "runners," which 
in turn take root. In three years' time the vine comes 
into bearing, and in five years the bog, if it has re- 
ceived proper attention, gives a liberal yield of fruit. 
Cranberry bogs require a plentiful supply of water, 

and to provide 
this the grower 
follows a system 
of irrigation. 
Ditches are exca- 
vated through the 
bogs, and from 
these, 100 to 300 
feet apart, laterals 
or cross ditches 
are constructed, in 
which the water 
runs from six to 
twelve inches 
deep. The flow 
of water is regu- 
lated by a gate, 
and the different 
sections of the 



bog are separated by dikes. The dikes are essential 
features of the bog, because by their aid the flooding 
process is accomplished. Frost is the cranberry's ene- 
my, and, singularly, water is the only protection for 
the berries. Thus, when the grower believes a frosty 




PICKING CBANBEBBIES. 

night at hand, he floods those sections of the bog where 
the fruit remains ungathered, letting the water in 
until its level is 18 to 24 inches over the tops of the 
vines. With the coming of. the sun the water is 
drained off, and in a short time the ground is dry 
enough for the pickers to work. After the crop is 
gathered, in fact from the last of October to the first 
of March, the bog remains in a flooded state. 

The cranberry bog blossoms in June, and it is its 
appearance at this stage of growth that gives the 
berry its name. Just before expanding into perfect 
flower the stem, calyx, and petals resemble the neck, 
head, and bill of a crane. Hence the name "crane- 
berry," which usage has shortened to "cranberry." 

In September the cranberry harvest begins, although 
October may more properly be called the harvest 
month. When the section of the bog where the pick- 
ing is to start is selected, it is divided into rows, the 
boundary lines being marked by stout twine, running 
the entire length of the section. These rows vary in 
width from two to three feet. A row is assigned to a 
picker, who must strip the vines therein thoroughly 
before he is allowed to change to another row. 

The method of removing the berries from the vines 
is simple and expeditious. The picker places his 
fingers, slightly spread apart, beneath the vine, or 
bush, close to the ground. A quick upward movement, 
and his hands have stripped the vine of its fruit. The 
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berries are dropped into a pan by the picker's side. 
When the pan becomes full it is emptied into a pail 
holding one-third of a bushel, the contents of these 
pails, in turn, being placed in crates. The crates are 
taken to the storehouse, where the berries are put 
through a winnowing machine, which removes the dirt 
and leaves gathered during the harvesting. Follow- 
ing this they are crated or barreled, and made ready to 
ship to market. 

The pickers average from seven to twenty pails a 
day, the number being regulated by individual skill. 
The average price paid is twelve cents a 
pail. A picker may be of almost any age. 
and it is no unusual sight to see whole 
families at work in the bogs during the 
comparatively short season of picking 
Unlike the hop and grape gatherers, the 
pickers are generally farmer folk of the 
neighborhood, who take this method of 
adding to the year's income. 

Coincident with the opening of the pick- 
ing season, early in September, the new 
crop of berries begins to appear in the 
market. Pew people, dealers say, are able 
to distinguish the old from the new. The 
newcomers are worth about five dollars 
a barrel to the producer, but by the time 
they have reached the consumer the price 
is likely to be ten cents a quart, although, 
if the supply is very plenty, the price is 
occasionally not more than five cents a 
quart. 

These pioneer berries come from the 
greatest of cranberry-producing sections, 
Cape Cod. It is here that cranberry cul- 
tivation was inaugurated at the beginning 
of the last century. 

Cape Cod furnishes a large proportion 
of the best berries, and about two-thirds the total crop 
of New England. Next in volume of productiveness 
comes New Jersey,, whose product this year is placed 
at 300,000 bushels. Part of the Jersey crop is made 
up of wild cranberries. These are sometimes picked 
before they have begun to color, then spread on the 
ground, and exposed to the sun for six weeks; it is 
claimed that in this way a deeper color is. secured. 

Following New Jersey come New York State berries, 
most of which are grown on Long Island. These, on 
the whole, are particularly good berries, large in size, 
and for that reason attractive. The cranberry is the one 
fruit whose quality is held second to its appearance. 

There are cranberry bogs in Wisconsin, Michigan, 
Minnesota, and northern Ohio, and the times of har- 
vesting and marketing are about the same as in the 
Bast. The western berry seldom finds its way east, 
for the home demand is as great as the supply. For 
this reason the eastern berry often finds its way well 
toward, and sometimes beyond the Mississippi. Gener- 
ally it is of better quality, for the proportion of western 
berries gathered from wild vines is large. 

Every year small consignments of cranberries are 
shipped to 
Europe, and 
statistics show 
a slight but 
steady increase 
of exporta- 
tions. It is 
only natural 
that this in- 
crease should 
occur, because 
the American 
cranberry is in- 
effably super- 
ior to the Euro- 
pean. England 
receives most 
of its cran- 
berries from 
Norway and 
Sweden, but 
they are not 
nearly so good 
as the Ameri- 
c a n product. 
Perhaps poor 
quality has 
caused the 
cranberry t o 
lack in popu- 
larity abroad. 
Certain it is 
that nowhere 
is this berry as 
popular as in 
the United 
States, where 
a larger quan- 
tity is co n- 
sumed than 
elsewhere. 



THREE-PHASE 10,000-VOLT RAILWAY AT GROSS- 
LICHTERFELDE. 

BY FRANK C. PERKINS. 

The electric locomotive used on the experimental 
Gross-Lichterfelde high-potential electric railway was 
designed and constructed by Siemens & Halske, of 
Berlin. The three-phase current locomotive is seen in 
the accompanying illustration. The door at the side 
bears the warning, "Danger. High-Tension Current, 
10,000 volts." The locomotive is constructed of steel 
and mounted on heavy trucks. The brakes are oper- 
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A FLOODED CBAKBEBRY MARSH. 

ated by hand as well as compressed air. The air-pres- 
sure is secured by an electrically-operated compressor. 

The main driving motors of this locomotive are of 
the asynchronous three-phase type and operate at a po- 
tential of 750 volts. The capacity of the motors is 
from 60 to 240 horse power at normal and maximum 
load. The speed of the locomotive is 60 .kilometers per 
hour, the ratio of gearing being 1:3.15. If the line 
were long enough and the track of the right construc- 
tion, it is stated that the locomotive could easily at- 
tain a speed of 125 kilometers per hour. The voltage 
required at this speed would be 2,000 volts at the ter- 
minals of the motors. The controller in the cab regu- 
lates the speed by arranging the motor winding in 
"mesh connection" for maximum pull; and for normal 
running at high speed, the voltage when connected in 
"mesh" would be 1,150 volts. 

The locomotive has a total length of frame of 4 
meters and a width of frame of 2.2 meters, the gage 
of track being 1.435 meters. The total weight of the 
outfit is 32,000 pounds. The distance between the axles 
is 2.8 meters, the diameter of the wheels is just one 
meter. 




A SIEMENS-HALSKE THBEE-PHASE HIGH-POTENTIAL ELECTRIC LOCOMOTIVE. 



The line at Gross-Lichterfelde was built by the firm 
of Siemens & Halske for the purpose of studying the 
best means of applying three-phase current of high po- 
tential to traction purposes, and the results have been ex- 
tremely interesting. Many difficult problems arose which 
have each in its turn been solved. The speeds attained 
are unfortunately limited by the shortness of the line. 
Magnetic blowouts are used for the contacts of the 
controllers, and the resistance switches are operated in 
the transformer chamber from the controller by means 
of chains and chain wheels. The rheostats are mount- 
ed underneath the locomotive floor, and 
as the potential which enters the loco- 
motive from the trolley wires is of 10,- 
000 volts, all of the metal work of the lo- 
comotive is very carefully grounded to 
avoid danger to life. 

In order to operate the locomotive mo- 
tors at the low potential of 750 volts, two 
step-down transformers are installed on 
the locomotive, as in the case of the 
Berlin-Zossen road, which was described 
in the Scientific American. Many of 
the devices adopted for the Berlin-Zossen 
high-speed road were the result of expe- 
rience gained in this Gross-Lichterfelde 
experiment. The switch for breaking the 
10,000-volt circuit is of the Siemens & 
Halske high-tension special tube form, a 
distance of one foot separating the break- 
ing points when the switch is open. These 
high-tension switches are arranged on the 
roof of the locomotive, and all of the con- 
nections are carefully insulated with por- 
celain. The three vertical supports on 
the top of the car each have mounted 
upon them a bow-shaped aluminium trol- 
ley pole or current collector, heavy 
springs being provided to press the same against the 
trolley conductors, three of which are suspended one 
above the other something over a yard apart. The 
poles with the aluminium bows, which are constructed 
of this metal for reducing weight as far as possible, 
are controlled from the cab by the motorman and may 
be released from the overhead conductors at. will. 
There are three lightning arresters mounted on the 
top of the locomotive, of the Siemens & Halske horn- 
shaped type. 

The overhead trolley line consists of three con- 
ductors mounted on or suspended with insulators and 
chain from bow-shaped brackets similar to those used 
on the Berlin-Zossen high-potential line. It will be 
noted from the accompanying illustration that loops 
are also used at the supporting insulators, which are 
intended to ground any of the conductors breaking and 
falling to the ground. The trolley wires are flexibly 
suspended, the lowest of the three wires being about 
20 feet above the track, and a wire netting is plainly 
seen in view for guarding against dropping of broken 
conductors. The overhead line is supplied by a three- 
phase current at 10,000 volts and a frequency of 50 

cycles per sec- 
ond, from a 
s u b s t a t ion 
equipped with 
static step-up 
transformers 
and motor gen- 
erators. This 
road is of par- 
ticular interest 
as being one of 
the pioneer 
roads using 
polyphase a 1- 
ternating cur- 
-ents and intro- 
ducing high po- 
tential directly 
into the mov- 
ing vehicles. 

The closing 
of several Lon- 
■fl-o n theaters 
on account of 
the recent fog 
is not an un- 
p r ecedented 
event of British 
theatrical his- 
tory, though 
this last occur- 
rence had an 
unusual ele- 
ment, due to 
the fact that 
the players en- 
gaged at these 
theaters were 
unable to reach 
them. 
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Determining the Frequency of Alternating 
Currents. 

The frequency of an alternating current is usually 
determined by calculations based upon the number of 
poles and the special construction and speed of the 
generator; but since this cpaed is subject to sudden 
and inevitable changes, such calculations are only ap- 
proximate, end cannot be relied upon as affording ac- 
curate information of the conditions that may exist at 
any given instant. Moreover, this means of determin- 
ing frequencies is not available at transformer sub- 
stations, or at any point remote from the generator, 
in which cases there is no practical means by which 
even approximately accurate calculations can be made. 
An apparatus has been invented by Hugh S. Carr, of 
Lawrence, Kans., by means of which the frequency of 
an alternating current is accurately determined at any 
time by means of the stroboscope. 

The underlying principle of this improved apparatus 
is that of the stroboscopic effect of a revolving disk 
divided into alternate sectors having either reflecting 
or non-reflecting surfaces, or alternate translucent 
and opaque portions. Mr. Carr has found that, if such 
a disk be revolved in the light of an arc or incan- 
descent lamp connected with an alternating-current 
circuit, the slight fluctuations in the intensity of the 
light due to the variation in the strength of the current 
will produce the illusion of a revolution of the sectors, 
whenever the alternations of the current and the revo- 
lutions of the disk are not in synchronism. If the 
number of revolutions per second of the disk be in 
excess of the number of alternations per second of the 
current, the apparent revolution of the sectors is clock- 
wise; while if the number of alternations exceeds 
the number of revolutions the apparent movement of 
the sectors is counter-clockwise when the disk revolves 
clockwise. But if the number of revolutions of the 
disk and alternations of the current are the same, 
the sectors will appear stationary. This is also true 
if the number of revolutions of the disk is any 
exact multiple of one-half the number of revolutions. 



A NEW 5PEING BLOCK. 
Our illustration shows a new spring block recently 
invented by P. J. Macdonald, of New London, Conn., 
which should prove of great value to yachtsmen. It 
differs from the ordinary block in having straps on 
each side of the sheave slidably fitted into the shell 
and held under the tension of a spiral spring coiled 
around a central guide-rod. The straps are joined at 
one end to form a becket, and at the other end are 
secured to a cross-piece against which the coil-spring 
bears. The play of the block is limited by the longi- 




quickens the boat's action. This may permit a change in 
the construction of racing craft, which are at present 
made with almost too short a keel in order that they 
may come around quickly. The block should also be 
of particular advantage in a dying wind, for it will 
keep the sail fiat and prevent the wind from being 
shaken out by a choppy sea. 



A NEW SPRING BLOCK. 

tudinal slots in the straps, through which the sheave 
pin passes. The guide-rod, which is secured to the 
block proper, passes freely through the cross-piece 
and may, if desired, be connected with a shackle. The 
advantages of this block are evident. Its elasticity 
will prevent wear and tear of ropes and brea.king of 
spars and rigging under the sudden strains to which 
they are subjected in a rough sea. When a ship is 
put about or jibed from one side to another the wind 
pressure is withdrawn, and if these spring blocks be 
applied to the gaff they will lift the sail and keep it 
from dragging across the taffrail. Aside from this, 
the spring gathers up the leach of the sail and greatly 



DOUBLE-MOLDBOARD HILLING-UP PLOW. 

Our illustration shows a plow so constructed that 
it will throw up a large amount of loose soil against 
the stems of sugar-cane or other growing crops planted 
in rows. The plow can be economically made so that 
the working of the crops may be inexpensively con- 
ducted. 

The heel of the beam is provided with a downward- 
ly extending standard, while a second standard ex- 
tends downward from the beam itself between its 
center and the heel. A runner is secured to the bot- 
tom portions of these standards, the forward portion 
of which runner is beveled downward and forward. 

The moldboard may be termed a "double moldboard," 
for it consists of a V-shaped central portion formed 




DOUBLE-MOLDBOARD HILLING-UP PLOW. 

of two vertical sections, and a marginal flange of a 
blunt V-shape. The beam passes through a recess at 
the forward pointed end of the upright section, and 
the handles are secured to the rear end of the same. 
The flanged portion rests, at the front, on the beveled 
end of the runner, and at the rear is supported by a 
cross-bar. 

The upright sections may be made of wood or metal, 
as the occasion may demand. The flange portion may 
be made of wood, with a marginal strip of metal se- 
cured to its upper face, as shown in the illustration. 

A patent for this plow has been recently granted to 
B. D. Baldwin, of Maui, Hawaii. 

m 1 * » — 



Giebeler Steel. 

The publication of the tests made at Charlottenburg 
with the new steel invented by D. Giebeler, a Mecklen- 
burg manufacturer, shows how exaggerated have been 
the reports circulated in the daily press both here and 
abroad. The tests have proved merely that Giebeler 
has invented a very dense steel which, however, is 
lacking in the most important property of ductility. It 
will be remembered that Giebeler steel was claimed to 
be far superior in hardness to Krupp, Bohler, and Har- 
vey steel. It was furthermore claimed that in cost 
Giebeler steel was one-third to one-half cheaper than 
Krupp steel. But exactly what the price of Krupp 
steel is at the works no one but Krupp knows. For 
that reason it is difficult, indeed, to institute compar- 
isons so far as cost is concerned. In the Charlotten- 
burg tests the tensile strength fluctuated from 86.6 to 
163 kilogrammes. Are these results so very remark- 
able? Holtzer nickel-steel has a breaking strain per 
square millimeter of 161 kilogrammes; nickel-steel 
made by the Socifite Anonyme de Commentry-Foucham- 
bault et Decazeville, a breaking strain of 153.1 kilo- 
grammes. Moreover these specimens of steel had a 
ductility of 15 to 16 per cent. Results equal, if not 
better than these, have been obtained with the best 
Krupp and Harvey steel. 



Another First Invention of the Telephone. 

Every country would like to claim for one of its 
citizens the honor of having invented the telephone. 
Most of us are familiar with the claims made for 
Reiss, but no one ever suspected that an Italian would 
be put forth as the first inventor. Such was the in- 
teresting feat performed by Prof. Banti at a recent 
meeting of the Italian Electro-Technical Association. 
Mucci is the name of the man to whom Prof. Banti 
would ascribe the invention of the telephone. Of 
course the Bell Telephone Company is accused of hav- 
ing gotten possession of Mucci's secret, and of course 
the drawing and description of Mucci's "acoustic tele- 
graph" are as like those of the Bell telephone as one 
pea is to another. The Italian Electro-Technical Assn- 
ciation was so thoroughly convinced of the truth of 
Prof. Banti's assertions that they unanimously re- 
quested the president to appoint a committee to con- 
tinue such official researches as would enable them 
to render posthumous honor to the memory of their 
inventive countryman. 



The Latest Sensation-machine. 

The blase New Yorker of the East Side, who desires 
to experience a new sensation, has but to go to Coney 
Island. There he will find most ingenious apparatus, 
all warranted to tingle his nerves. On a centrifugal 
railway he is vertically whirled around in the air at 
a terrific speed; in a barrel of peculiar construction 
he may also experience all the bliss to be derived 
from an ingenious application of the laws governing 
centrifugal force; and on a "scenic railway" he is 
shot in and out of tunnels and up and down sharp 
inclines. All these hair-raising devices must pale into 
insignificance before an invention which has recently 
been patented in the United States. 

The invention in question is an open submarine 
boat which is shot down a stt„p incline and through 
a tank of water at such velocity that its occupants, 
although completely submerged, will leave the water 
just as dry as when they entered it. Obviously this ex- 
citer is based on the principle that the velocity of the 
boat is greater than that of the velocity of falling 
water, so that the boat is swept through the tank be- 
fore the water has had time to enter. A short upward 
incline raises the boat out of the water at the end of 
the journey. 



The Constant Need of New Inventions. 

Every home and workshop teems with profitable sug- 
gestions to the man with open eyes and mind. In a 
rcent number of Everybody's Magazine, the possi- 
bility of inventing new processes and new machines, 
as the result of such observation is clearly brought 
out. 

The cost of refining kerosene oil is paid to-day from 
the despised sludge acid which formerly fouled our 
rivers and harbors. The waste of the slaughter-house 
brings in almost as much as the flesh of the animals 
killed. 

Nature has waste products still waiting for use. 
Prairie wire grass was once one of these. Nowadays it 
is used in the manufacture of furniture and furnish- 
ings. Corn-stalk pith is made into fillings for war- 
ships' hulls to close holes made by an enemy's shells. 

Somebody should come along and invent a substi- 
tute for elastic Para rubber. Celluloid and oxidized 
linseed oil are fair substitutes for some purposes, but 
nothing has apparently yet been found that possesses 
the true elastic properties of India rubber. There is 
still nothing like leather for shoes; but an inventor 
may find a substitute to his profit. 



HYDROCARBON BURNER. 

The hydrocarbon burner here illustrated aims to 
perfectly vaporize the liquid fuel and attain a com- 
plete combustion and a steady bright light without 
the use of a mantle or chimney. The burner is the 
invention of G. A. Bonelli, of Kingman, Ariz. A com- 
bined generator and spreader is employed, which is 
comparatively flat and semicircular in shape, its sides 
tapering to form a blunt edge along the periphery. 
A hollow shank is formed on the lower portion of 
the generator and spreader, which is threaded into 
the burner-casing. Liquid fuel enters the casing 




HYDROCARBON BURNER. 

through a supply pipe and passes out through the 
hollow shan.k into a peripheral passage in the gen- 
erator. The. upper end of this passage opens into a 
central passage connecting at the bottom with two 
burners. The burners are disposed on opposite sides 
of the generator and spreader and, when in use, direct 
the burning fuel against its inclined faces, so as to 
heat the generator and thoroughly vaporize the liquid. 
When the flames stri.ke the spreader they spread over 
its opposite faces, and unite at the periphery in a 
single bright and steady flame. The amount of liquid 
fuel passing into the casing is controlled by a needle- 
valve, and impurities are prevented from entering the 
burners by screens placed in the casing and at the 
mouth of the generator shank. 
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SIMPLE AND INTERESTING INVENTIONS. 

Orange Peeler. — A simple device for scoring and 
peeling oranges is shown in the accompanying illus- 
tration. The invention is that of J. B. Crandall, of 
Brooklyn, N. Y., and consists of a handle-portion hav- 
ing a scoring-knife at one end and a peeling-blade at 
the other. At the scoring end the handle is brought 
into a cylindrical form which is slotted longitudinally. 
In this slot the scoring-knife is pivoted, its cutting 
edge inclining from a point within the slot, downward 
and forward, to a point slightly beyond the end of the 
handle. 

When desired the blade can be turned on its pivot 
and housed, as shown in the sectional view, and will be 
safe from injury and cannot cut the hand. In both 
the open and closed positions, the unsharpened end of 




ORANGE PEELER. 

the knife projects from the handle and serves as a 
means for turning the blade on its axis. When the 
knife is open this unsharpened end rests against the 
top of the end wall of the slot and acts as a stop to 
prevent the knife from swinging forward too far. The 
knife is pointed at its forward end, so that it may be 
readily forced into the orange skin, and projects just 
far enough to cut the orange skin without injuring the 
pulp. The fruit may be peeled by slipping the peeling- 
blade, at the other end of the instrument, between the 
skin and the pulp. This flat blade curves downward 
so that it can readily follow the contour of the orange. 
By means of this instrument the orange may be scored 




TELESCOPIC GUNSIGHT. 

neatly, as shown in dotted lines, and the skin turned 
back to give the fruit a very tasteful and appetizing ap- 
pearance. 

Measuring Vessel. — An inventor who lives in In- 
dianapolis has devised a vessel, the capacity of which 
can be varied and the contents discharged, not at the 
top, but from the bottom. An adjusting-rod is mounted 
in the receptacle and carries a bottom plate, the free 
side of which is inclined upwardly. By means of 
a catch, which is designed to enter any one of a series 

of notches 
formed in the 
rod, it is pos- 
sible to hold 
the rod in any 
desired posi- 
tl o n . The 
notches are so 
arranged that 
the plate can 
be adjusted so 
that the ves- 
sel will con- 
tain one peck, 
a half a peck, 
etc. As soon 
as the mater- 
ial is placed in 
the receptacle, 
the plate 
yields slightly, 
the lower end 
of the rod be- 
ing thrown 
against the 
wall of the 
vessel, thus 
forming a 
brace for the 
plate. By re- 
leasing the rod 
the weight of 
the material will move the plate down through the 
bottom. 

Bug Trap. — The ants or bugs that climb up the legs 
of a chair or bed fitted with a trap invented by Patrick 
J. McAtee, of Gilberton, Pa., will never travel far. 
They will encounter a turpentine-filled drum supported 



on the castor. . In order to walk up the leg of the chair 
or bedstead the ant or bug must pass up through a cir- 
cular opening in the bottom of the drum, until stopped 
by the upper interior surface of the drum. This sur- 
face is roughened so that the bug will adhere to it 
with no danger of falling back through the opening in 
the bottom. The rest of the upper wall is smooth so 
that the bug will lose its foothold and fall into the 
turpentine. The bottom of the drum is also smooth, 
and is conical in shape, in order to prevent the bug 
from crawling along its under surface, if perchance it 
should happen to drop onto the edges of the circular 
opening. 

Spring Ice Skate. — An improved skate, which should 
appeal to all skaters, has been recently invented by 
Robert Bustin, of St. Johns, New Brunswick, Canada. 
The invention is of particular advantage in connec- 
tion with racing skates. The foot piece, which con- 
sists of a plate of thin spring metal, is rigidly se- 
cured at the instep to the runner. Its two ends, how- 
ever, are connected to the runner by a yielding sup- 
port. The runner is formed with two vertical spindles, 
one at each end, which are adapted to enter openings 
in the foot-plate. Coil springs on these spindles bear 
against the under-surface of the foot-plate and are sus- 
tained by shoulders on the spindles. The foot piece is 
retained by cotter-pins which pass through holes in the 
upper ends of the spindles. The advantages of this 
arrangement are evident to the fancy skater. It is 
sometimes necessary, in performing difficult evolutions, 
that the motion of the fort part of the foot-plate should 
not be transferred to the rear of the plate, and vice 
versa. The rigid support near the center of the skate 
insures a distinct independent motion to each part of 
the foot-plate. The construction of the skate is such 
that different styles of runners may be easily attached 
to the foot-plate. 

Telescopic Gunsight. — The range of the human eye 
has not developed with that of the firearm, for which 
reason, it has been a difficult matter to obtain accuracy 
of aim at great distances. In order to assist our 
defective eyes, an inventor has hit upon the idea of 

mounting a telescope 
upon the gun. The 
result is that not 
only is the object 
brought apparently 
much nearer, but 
the marksman can 
fire with consider- 
able accuracy at twi- 
light or dawn, at a 
time when the or- 
dinary sights fail 
him. The telescope is mounted by a front support 
transversely adjustable, and on a rear support capable 
of horizontal and vertical adjustment. 




Inventor of tlie Lucifer match. 
There have been many claimants to the honor of 
being the maker of the first lucifer match. But a 
recent discovery of some old account books at Stock- 
ton-on-Tees, England, affords documentary evidence 
which proves beyond question that one John Walker, 
a Durham chemist, was the original inventor and 
maker of the match. According to a diary, in which 
Walker carefully noted all his business transactions, 
the first box of matches was sold for thirty-five cents 
in April, 1827. It appears that they at once became 
popular, and people traveled from the adjacent towns 
to purchase them. Walker employed the poor of Stock- 
ton to split the wood, but dipped them in the phos- 
phorus mixture himself to insure their perfection. 
The inventor was pressed by his friends to patent 
the process; he refused, however, affirming that he 
had ample means to satisfy his simple wants. 
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A VESSEL THAT MEASURES LIQUIDS. 



A Simple Current Transformer. 

Since current transformers are used in connection 
with armatures, their function being to transform a 
current of large volume flowing under the influence 
of a high voltage down into one suitable for pro- 
portionate measurement by the ammeter, it is of the 
greatest importance that the apparatus should pos- 
sess great precision of regulation. The nicest ac- 
curacy of transformers operating at low loads, such 
as the ammeter provides, is attained in transformers 
having a magnetic circuit of minimum length, or, in 
other words, a core without any unnecessary air gaps 
and of such shape that it has the least possible length. 
In such a magnetic circuit there will be less leakage, 
less core loss, and therefore better regulation. Fur- 
thermore, less material will be required in the con- 
struction of the core. It has been customary to con- 
struct current transformers with a core adapted to 
be slipped over the ordinary switchboard bus-bar, 
which, as every electrician knows, consists generally 
of a wide, flat copper strip and which might carry, for 
example, 1,000 amperes or more. In such cases the bus- 
bar constitutes ■ what' is known in practice as a "single- 
turn primary." The General Electric Company has 
acquired from Augustine R. Everest an invention in 



which the core consists of an assemblage of symmetri- 
cal sheet-metal punchings or laminae, which are prefer- 
ably in the form of rings; and this core provides the 
shortest possible magnetic circut. In order to pro- 
vide a uniform air-gap between the core and the prim- 
ary, the latter is preferably constructed to have an 
exterior outline similar to the interior configuration 
of the core. The inventor states that a transformer 
provided with a primary having its cross-section of any 
symmetrical figure will possess some of the advan 
tages of his invention; but the factors of regula- 




BUG TRAP. 

tion and economy will increase in proportion to the 
number of sides of such symmetrical figures, so that 
the factors are attained in the highest degree by an 
annular core and a cylindrical primary surrounded 
thereby. Inasmuch as the length of the primary 
within the core is very short compared with the bar 
to which the primary is secured, the current density 
of the primary can be considerably higher than in the 
bar,, so that by reducing the size of the primary to a 
minimum, the length of the magnetic circuit and the 
amount of core material can be reduced to a minimum, 
while the highest degree of accuracy is attained. 
Furthermore, since the primary is of short length 
with respect to the bus-bar, it is not absolutely essen- 
tial that the primary be made solid, for in some in- 
stances a hollow primary will operate satisfactorily, 
owing to the so-called "skin effect" of the alternating 
current with which the transformer is used. To the 
ends of the primary above described are secured 
metallic pieces or flanges which can be mounted upon 
the ordinary oblong bus-bar, so that there is thus pro- 
vided a complete independent apparatus capable of 
being applied in any desired place. 



The New Australian Patent Law. 

The Commonwealth of Australia was inaugurated 
on January 1, 1901; and the customs, postal, an* 
defense departments were taken over from "the 
States" to Federal control, this being provided for in 
the Federal Enabling Act. But patents, however, can- 
not be taken over for lack of a suitable patent act. 
In May last an official convention of the Patent, Com- 
missioners of South Australia, Victoria, New South 
Wales, Queensland and Tasmania, was held, as the 




SPRING ICE SKATE. 

result of which a Federal patent bill was prepared and 
handed to the Attorney-General. No one knows the 
nature of this bill. Patent agents of Australia have 
urged the importance and early introduction of a 
Federal patent act; and the ministry as a result have 
authoritatively stated that a law will be sooner or 
later passed. In the meantime, therefore, the patent 
laws of the six States remain in force until 1903, and 
possibly later. The new law, whenever it will be 
passed, will sanction the granting of one patent for 
the entire Commonwealth; six patents are now neces- 
sary. 
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Legal Notes. 



Edison and the Mutoscope in Court. — The de- 
cision which was handed down in the United States 
Circuit Court of Appeals on March 10, by Judge Wal- 
lace, probably marks the termination of a bitter strife 
that has been waged by Mr. Thomas A. Edison against 
rival makers of moving picture apparatus. Mr. Edi- 
son was one of the first to secure patents on a chrono- 
photographic apparatus. When other manufacturers 
of similar devices entered the field, a series of legal 
battles began in which Mr. Edison uniformly 
triumphed. For years he has received royalties from 
companies which are said to amount to many thous- 
ands a year. The last alleged infringer of the Edison 
patents to be attacked was the American Mutoscope 
Company. A decision was first rendered in favor of 
Mr. Edison in the United States Circuit Court. But 
the opinion now handed down by Judge Wallace on 
appeal reverses the decision of the lower court, and 
declares not only that the American Mutoscope Com- 
pany has not infringed the Edison patent, but even that 
Edison invented no new combination worthy of a pat- 
ent. What Edison claimed was the use of a continuous 
film upon which the moving object was photographed. In 
order to refute the claims of Edison to priority of in- 
vention, the Court dwelt long and learnedly on the 
history of chronophotography, and pointed out that as 
far back as 1864 a Frenchman named Du Cos had 
invented a moving picture machine very much like 
Edison's. A similar apparatus was patented in this 
country in 1866 by Le Prince. The Court said: 

"It is obvious that Mr. Edison was not the pioneer 
in the large sense of the term, or the more limited 
sense in which he would have been if he had also in- 
vented the film. He was not the inventor of the film. 
He was not the first inventor of apparatus capable 
of producing single negatives taken from practically 
a single point of view in single line sequence upon a 
film like his and embodying the same general means 
of rotating drums and shutters for bringing the sen- 
sitized surface across the lens and exposing successive 
portions of it in rapid succession. 

"Du Cos anticipated him in this, notwithstanding 
he did not use the film. Neither was he the first inven- 
tor of apparatus capable of producing suitable nega- 
tives and embodying means for passing a sensitized 
surface across a single lens camera at a high rate of 
speed and with an intermittent motion, and for ex- 
posing successive portions of the surface during the 
periods of rest. The predecessors of Edison invented 
apparatus; no new principle was to be discovered, and 
essentially no new form of machine invented in order 
to make the improved photographic materials available 
for that purpose. The early inventors had felt the 
need of such material, but in the absence of its supply 
had either contented themselves with such measure 
of practical success as was possible or had allowed 
their plans to remain on paper. Undoubtedly, Mr. 
Edison, by utilizing this film (not, however, his inven- 
tion) and perfecting the first apparatus for using it 
met the conditions necessary for commercial success. 
This,, however, did not entitle him under the patent 
laws to a monopoly of all camera apparatus capable 
of using the film." 



Legitimate Repair of a Patented Machine by a 
Pdrchaser. — That the purchaser of a patented machine 
has the right to make necessary repairs, which are 
legitimate, without encroaching upon the patent, would 
seem to be a principle founded upon common justice. 
But at what point legitimate repair ends and illegiti- 
mate reconstruction begins is a matter that has given 
our Federal courts no little trouble. Recently the 
question came up once more before the Circuit Court 
of Appeals for the First Circuit, in the case of Good- 
year Shoe Machinery Company vs. Jackson. The very 
scholarly opinion handed down by Judge Colt in favor 
of the defendant is so shrewd a commentary on the 
right of repair that a digest of his views may be rf 
some interest to our readers. 

The point to be decided is not whether the purchaser 
has a right to make repairs, but how far that right 
may be exercised. When the patent is for a single 
thing, such as a knitting-needle, obviously the renewal 
of an old needle in a knitting-machine is not repair, 
but a reproduction of the patented thing. When the 
patent is for a device embracing a combination of sev- 
eral elements a purchaser will infringe by reconstruct- 
ing the device after it has fulfilled its purpose and is 
substantially destroyed. When the patent is for such 
a machine, the question of infringement by the pur- 
chaser will depend upon the condition of the machine — 
whether it be only partly worn out, or entirely worn 
out and so beyond repair. In the case of a patent for 
a planing-machine composed of many parts, it was held 
that the renewal of the rotary knife, or the effective 
ultimate tool of the machine, was repair and not re- 
construction. In the case of Wilson vs. Simpson (9 



How. 109) the Supreme Court states two fundamental 
principles on which the rights of a purchaser of a 
patented machine are based: (1) the right of the 
owner to renew a material part of the patented com- 
bination; (2) and the right to renew a part of the ma- 
chine that, it was known, would quickly wear out, such 
renewal being necessary to the continued use of the 
machine, and therefore contemplated by the patentee 
when the machine was sold. In that case the Court 
said: "When the material of the combination ceases 
to exist, in whatever way that may occur, the right to 
renew it depends upon the right to make the invention. 
If the right to make does not exist, there is no right 
to rebuild the combination. But it does not follow, 
when one of the elements of the combination has be- 
come so much worn as to be inoperative or has been 
broken, that the machine no longer exists for restora- 
tion to its original use by the owner who has bought its 
use. When the wearing or injury is partial, then repair 
is restoration and not reconstruction. . , , Repair- 
ing partial injuries, whether they occur from accident 
or from wear and tear, is only refitting a machine for 
use; and it is no more than that, though it shall be a 
replacement of an essential part of a combination. It 
is the use of the whole of that which a purchaser buys 
when the patentee sells to him a machine; and when 
he repairs the damage which may be done to it, it is 
no more than the exercise of that right of care which 
everyone may use to give duration to that which he 
owns, or has a right to use as a whole. . . . And 
what harm is done to the patentee in the use of his 
right of invention, when the repair and replacement of 
a partial injury are confined to the machine which the 
purchaser has bought? 

"Nothing is gained against our conclusion by its be- 
ing said that the combination is the thing patented, 
and that when its intended result cannot be produced 
from the deficiency of a part of it the invention in the 
particular machine is extinct. It is not so. Consist- 
ing of parts, its action is only suspended by want of 
one of them, and its restoration produces the same 
result only, without the machine having been made 
anew." 



Brush Storage-Battery Suit. — Sitting in the United 
States Circuit Court for the Northern District of New 
York, Judge Coxe handed down a decision in an action 
brought by the owners of the Brush patent, the Elec- 
tric Storage Battery Company, against Eugene W. 
Belknap, the American Bicycle Company, and the 
National Battery Company. Few patents have been 
so frequently before the courts. For more than a 
dozen years the Brush patent has been the subject of 
fierce and persistent attacks; invariably has it been 
sustained. The defendants introduced affidavits tend- 
ing to show that the electrodes are made by the form- 
ing process described by an Italian patent granted to 
Brush, which patent has expired. The controversy 
was limited to the single proposition, "Was the defend- 
ants' electrode the one described in the expired Italian 
patent?" The scope of the invention and the con- 
struction of the claims had been decided upon in pre- 
vious litigations. The effect of the expiration of the 
Italian patent upon the patent in the suit received care- 
ful attention both in the Circuit Court and in the 
Court of Appeals. It was held that the patent in 
suit covers the pioneer invention of Mr. Brush made 
prior to the winter of 1880, and that the Italian 
patent relates to an entirely different and subsidiary 
invention made in the spring of 1882. The defendants' 
electrode was made, according to the Court, pursuant, 
to the formula of a patent granted to Elmer A. Sperry, 
October 23, 1900. 



New French Patent Regulations. — The new min- 
isterial decree which has recently gone into effect has 
modified the patent system of France in certain im- 
portant respects. 

In order to obtain a patent in France, the invention 
must be absolutely new, industrially useful, not injuri- 
ous to the public peace, or to the laws of the country. 
An invention is not considered new if, prior to the 
date of filing the application, it has received sufficient 
publicity in France or abroad to render its imitation 
easy. 

The decree to which we have referred concerns the 
drawings and description of the invention. The pro- 
visions are of such a nature that only a skilled patent 
attorney can comply with them to the letter. For the 
first six months of 1902, the decree will not be applied 
in an absolute manner. 

By the law of 1844, an inventor who has obtained a 
patent must work his invention in France within two 
years after the date of the patent. The Lyons bench 
has decided that this working must be real, and that 
publicity due to the assignment of a patent is not 
sufficient. 



heat, adding new material and smoothing and burn- 
ishing it." The validity of this Perkins patent re- 
cently came up for determination before the Supreme 
Court of the United States in the matter of the United 
States Repair and Guarantee Company vs. The As- 
syrian Asphalt Company. In the first place the Circuit 
Court and the Circuit Court of Appeals found that a 
prior French patent issued in 1880 had anticipated the 
invention of Perkins, the similarity, if not identity, of 
the two patents being very manifest. It was claimed 
that the Perkins method is to be distinguished from 
the French method because the asphalts to which the 
two inventions respectively apply differ. The answer 
given by the Court was that the patent did not support 
this contention. To devise a machine for applying heat 
in the proper manner might be invention, but to allow 
still more, the Court held, would be to give a monopoly 
of the machine and of that which the machine can do. 
In view of the prior publications the Court held that 
the Perkins patent was invalid and that the Assyrian 
Asphalt Company could not be held to have infringed. 



A Peculiar Druggist's Case. — In the Supreme Court 
of Iowa an opinion has been handed down on a case in 
which the liability of a pharmacist is defined when 
he furnishes, without caution or advice, but properly 
and lawfully labeled, an article called for, and an 
accident resulting in bodily injury to the purchaser 
subsequently occurs through ignorance of the danger- 
ous character of the article. The case was that of 
Gibson vs. Torbert. Gibson, having heard that phos- 
phorus was used as a "harmless illuminant," mailed 
fifty cents to W. H. Torbert, with the request to send 
phosphorus to that amount. The druggist bottled the 
phosphorus properly, labeled the bottle as prescribed 
by law, and expressed it to the plaintiff. Ignorant of 
the nature and properties of phosphorus, Gibson, 
when he received the package, opened it, and examined 
the contents with his naked hand. One of the sticks 
fell, and as he stooped to pick it up spontaneously 
ignited, thereby setting fire to the remaining phospho- 
rus and thereby severely injuring him. Suit was sub- 
sequently brought against Torbert to recover damages 
for the injuries sustained. When the case first came up 
Torbert demurred and was sustained. The case was 
then carried to the Supreme Court of Iowa and the 
Court below was sustained, no negligence having been 
proven on Torbert's part. 



Fraudulent Imitation. — A preponderance of the 
testimony showed that defendant manufactured bit- 
ters and sold the same in bulk as Hostetter's Bitters, 
which were manufactured only by complainant in ac- 
cordance with a secret formula, and advised pur- 
chasers to put the same in empty Hostetter bottles, 
which evidence was reinforced by testimony of a 
statement made by defendant's employe that he manu- 
factured the bitters sold by defendant in imitation 
of complainant's, and by the fact that defendant 
failed to produce such employe as a witness, without 
any adequate excuse. Held — that such evidence was 
sufficient to sustain complainant's charge of fraud 
and unfair competition. Hostetter Co. vs. Conron, 111 
Fed. Rep. (U. S.) 737. 



Evidence of Copyright Infringement. — Infringe- 
ment of a copyright may be shown by all kinds of evi- 
dence, and especially' by the resemblance between the 
two works; but the presumption resulting therefrom 
is not so strong where the work consists of compila- 
tions of facts and statistics taken from books on which 
the copyright has expired. When, in addition to the 
resemblance between a copyrighted book and one which 
is claimed to infringe it, there is shown an intent on 
the part of the author of the second work to appro- 
priate the labors of the author of the first work, the 
presumption which results therefrom constitutes proof 
of infringement. Beauchemin vs. Cadieux, Rep. Jud. 
Que., 10 B. R. (Can.) 255. 



Infringement of Trade Mark. — Plaintiff's trade 
mark, consisting of two fields united by a bar wider 
in the middle than at its ends, and of a Maltese cross, 
with a stag's head on its face, placed over the bar, 
was infringed by a trade mark of two fields joined 
by a bar, especially similar in outlines to plaintiff's, 
only it was inverted, and had above the bar an en- 
larged stag's head, without the Maltese cross. It was 
immaterial, as affecting the question of infringement, 
that the respective trade marks bore the respective 
names of the plaintiff and defendant. Dunlap & Co. 
vs. Young. 74 N. Y. Supp. 184. 



The Asphalt Case. — In 1893, Amos Perkins re- 
ceived a patent for a method of repairing asphalt pave- 
ments. In his broad claim he stated that his method 
consisted "in subjecting the spot to be repaired to 



Assignment of Patent. — The assignee of a patent 
right, for a limited period with the right of purchase, 
who at the expiration of such period elects not to 
purchase and reassigns the patent, cannot thereafter 
sell the patented article, though made by him during 
the time he. was assignee, as his right to make and 
sell is -to be restricted to the period limited. Bennett 
vs. Wortman, 2 Ont. Law Rep. (Can.) 292. 
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EECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

ADJUSTABLE ELECTRIC - LIGHT SUP- 
PORT. — E. E. Walters, Lehlghton, Pa. The 
support comprises a number of tubes adapted 
to telescope within each other as the lamp 
is raised. The electric lamp is attached to 
the bottom of the innermost tube. The con- 
ducting wires pass up through the tubes and 
are coiled up on a spool at the top of the sup- 
port, the ends of the wires passing down 
through the body of the spool to the core, 
whence, by frictional connection, they re- 
ceive electric current from the two other con- 
ductors. The spool is rotated by a coil-spring, 
to take up all slack wire when the lamp is 
raised. Thumb nuts are employed to lock 
the spool and hold the lamp at any desired 
height. 

ELECTRIC CALL. — J. Salmon New York, 
N. Y. The invention is designed for use In 
hotels, to awaken guests at any desired time. 
Each room is provided with a bell, which may 
be so connected to a clock as to ring at 
any predetermined hour. A clapper, operated 
by the clock, makes connection with a battery, 
which runs a small motor, and rings a bell 
until the motor automatically shuts off the 
current. 



Games. 

GAME APPARATUS.— D. Smith, Griffin 
Corners, N. Y. The game apparatus consti- 
tutes a miniature bowling-alley, arranged on a 
folding table, so that it may be conveniently 
employed in any room of a dwelling. The 
balls are thrown by a spring-actuated plunger, 
and return by gravity along grooves at each 
side of the alley. 

DESIGN FOR GAME-BOARD.— F. B. Hol- 
lister, Mount Morris, N. Y. The design con- 
sists of a star-shaped board divided into 
squares. The squares in the several corners 
are provided with distinguishing marks. An 
isolated square in the center is also provided 
with a distinguishing mark. 



single instrument may accurately measure 
any length desired. The extension-rods are 
secured by suitable means to the measuring 
screw. Means are also provided for adjusting 
the anvil, in order to insure accuracy of the 
gage. 

SCREW DRIVER.— T. A. Farrell, Chi- 
cago, 111. The invention has for its primary 
object the provision of improved means for 
holding a screw firmly in engagement with a 
driver spindle. The holding means rotates 
with the driver while inserting the screw, 
but is capable of disengagement, in order that 
the driver may force the screw home into the 
work. A simple and effective means Is em- 
ployed for locking the screw holder to the 
driver-spindle, and for readily unlocking the 
same. 

DRILL. — R. Binnie, Bolivar, Pa. Two 
patents have been granted to Mr. Binnie for 
improved drills adapted for work in coal, clay, 
and other soft minerals. In the first inven- 
tion the drill is mounted on posts. The drill 
rod is driven by a combined rotary and re- 
ciprocal movement, and at the same time is 
gradually fed forward to its work. This 
movement adapts it to a bit of any char- 
acter, either a boring-tool or a chiseling tool. 
For if an ore ball or lump is struck, the bor- 
ing need not be abandoned, but the chiseling 
tool may be applied and the work carried on 
as before. In the second invention, the drill 
is mounted on a tripod in such a way as to 
work against a bank of any possible disposi- 
tion. Improvements are also made in the 
forward feeding device. 

TACK OR NAIL PULLER.— E. Hanner, 
Ridgway, Pa. The tool consists of a body 
or handle portion in which is mounted the 
tack-puller proper. The latter consists of a 
lever, terminating in a head block from which 
the claw foot projects. The head block rests 
on rollers, and has trunnions which are 
adapted to turn in the slots in the side walls 
of the handle portion. These parts mutually 
coact to give an initial forward movement to 
the claw, and afford a vertical pull after the 
claw has passed under the head of the tack. 



Mechanical Devices. 

MUSIC-LEAF TURNER.— C. H. Dascomb, 
El Paso, Tex. A base is employed which 
may be supported on the music-rack of an 
organ or piano. At its upper side the base 
is adapted to receive a book or sheet-music. 
Bars, pivoted at each end of the base, are 
used for clamping back the covers of the 
book. A series of bars are pivoted at the 
center of the base, and have mounted on 
their outer ends, the carriers, consisting of 
pairs of wire bows between which the sheets 
of music are clamped. Each carrier bar is 
controlled by a button, so that when a but- 
ton is pressed in, the corresponding carrier 
is actuated, by rack and gear, to swing on 
its pivot and turn the page of the book, or 
the sheet of music which it carries. 

AUTOMATIC CUT-OFF FOR MILL 
POWER. — B. Strittmatter, Carroll Township, 
Pa. This device is particularly adapted for 
connection with so-called air-motor-power wind- 
mills, and automatically cuts off the power 
when the grain to be ground becomes low, or 
nearly discharged from the hopper. A paddle 
is hinged to the bottom of the hopper, and is 
held down thereto by the weight of the grain 
above it. When the grain becomes low, the 
paddle, relieved of its weight, swings upward 
and, by means of a series of levers, disengages 
a clutch and stops the mill. 

ORE CONCENTRATOR. — W. Thurmond, 
Hillsboro, N. M. A draft-chamber is em- 
ployed, opening at one end Into a suction-box 
having at its upper end an exhaust fan. 
An inclined wire screen is situated under 
the lid of the draft chamber, and is mounted 
to rock on suitable rollers. The meshes of 
the netting increase In coarseness toward the 
bottom of the screen. Beaters are used along 
the under surface of the screen, to assist in 
sifting out the ore. The material moves by 
gravity down the screen, the lighter particles 
passing through into the draft chamber and be- 
ing blown over a screen plate which further 
sifts them out. All that remains on either the 
wire screen or the screen plate, is drawn into 
the suction box and passed over two recept- 
acles. The heavier particles drop immediately 
into the first receptacle and are conveyed, 
by an elevator, back to the roller machine. 
The remainder, which enters the other recept- 
acle, is carried out to the dump. 

CLARIFIER. — L. Litty, Donaldsonville, 
La. The invention is an improvement on 
apparatus for automatically clarifying the 
juice of sugar-cane, beet sugar, etc. The 
juice is poured, through a pipe, into a tank 
divided into two compartments. At the bot- 
tom of each compartment are coils of steam 
pipes which heat the liquid. The exhaust 
steam from the coils operates a motor which 
imparts motion to a paddle. The paddle 
drives the scum over to an endless conveyor 
which carries it over a screen, into a trough 
above. The screen drains out whatever liquid 
may have been carried up with the scum. 



Tools. 

MICROMETER GAGE. — J. Stromberg, 
Phoenix, Ariz. Ordinarily micrometer gages 
have to be constructed in different sizes, each 
with a range of one inch only. In this mi- 
crometer, by the use of extension-rods, a 



miscellaneous Inventions. 

LOOSE-LEAF LEDGER. — Almon B. Wells, 
515 L Street, N. W., Washington, D. C. The 
invention relates to that class of blankbooks 
in which any leaf in the book can be removed 
and another substituted. The invention is an 
improvement in this class of devices, which is 
applicable to all kinds of blankbooks, and 
which is so constructed as to permit the leaves 
of the book when opened to lie flat in a con- 
venient position for the accountant, instead of 
bending with an awkward curve in the middle. 
CIGAR. — J. D. Tynen, Spooner, Wis. A 
cigar loses much of its strength and flavor 
by exposure to the atmosphere. This cigar is 
made with two tobacco wrappers wound re- 
versely to each other. The outer wrapper is 
of no value for smoking, but is of special value 
for hermetically sealing the cigar, and is da- 
signed to be taken off and cast away before 
the cigar is smoked. 

BASKET. — T: J. Langston, Johnston, S. C 
The invention consists of a folding basket in 
which the body portion is supported by a 
frame, so that it can be extended for use, and 
compactly folded with the frame when not in 
use. 

TREE SUPPORT. — T. P. Brown, Riverside, 
Cal. The invention relates to means for sup- 
porting the heavy fruit-laden limbs of trees. 
A straight prop-pole is used, to which a number 
of hanger-strands are secured. Bracket-hooks 
are placed under the limbs and slid up the 
strands until the latter are taut, and then the 
hooks are secured by a simple clamp. 

ANIMAL TIE.— J. T. Horris, New York, 
N. Y. The tie is designed particularly for 
horse-stalls, and aims to give the animal 
perfect freedom when standing up or lying 
down, with no danger of its becoming tangled 
up in the tying device. A carriage is 
mounted to slide on a vertical guideway at 
the side of the stall, and to this the halter- 
chain is connected. 

BED.— W. D. Olney, Stillwater, Minn. The 
bed proper is capable of being folded up into 
a cabinet. A counterweight is employed to 
raise the bed. This is thrown out of opera- 
tion by drawing the cot away from the cab- 
inet. When it is desired to close the bed the 
cot must be shoved back into the cabinet. 

MITTEN. — W. L. Pollard, Rozetta, 111. 
The mitten is especially adapted for use in 
husking corn. It is economically designed and 
constructed with no seam between the palm 
and thumb. 

PORTABLE DARK-ROOM.— Albert Weii- 
ner, Liberty, N. Y. The improved portable 
dark-room consists of a box to which is hinged 
a cover provided with a pane of red or orange 
glass. By means of two flexible sleeves at- 
tached to the box, the operator may pass his 
hands therein and manipulate his plates. Suit- 
able devices insure a constant supply of fresh 
air, and enable the photographer to tem- 
porarily withdraw from the main box, without 
danger of light striking a plate in the process 
of developing. 

BLASTING FUSE.— N. Harris and J. 
Biiay, Russell Gulch, Col. The fuse differs 
from the ordinary in having branching com- 
bustible members spaced at intervals along the 
cord. These members when not used can be 



wrapped around the main fuse. Their ob- 
ject Is to permit the fuse to be readily ignited, 
and any desired length can be put between the 
igniting point and the detonating cap. 

ROTARY FURNACE. — Charles Groli,, 
126 Rue du Grand Chemin, Roubaix, France. 
The grate is formed by a series of independent 
bars curved in the form of an arc of a circle 
and arranged concentrically. These bars rest 
on a series of radial bars secured to a center- 
piece, but free to expand on the heel pieces at 
their outer ends. Each curved bar is pro- 
vided with a narrow notch which receives a 
radical bar snugly therein. ( It is also provided 
with wide notches which receive the other 
radial bars, thus permitting free expansion. 
The grate is operated by a rack and gear. 

PROTECTING ATTACHMENT FOR LEGS 
OF TROUSERS. — B. F. Salmon, Freeland, Pa. 
The invention is designed particularly for the 
use of miners and consists of a waterproof 
cap-piece which is sewed to the trouser-legs, 
and is adapted to cover the knees and close the 
top of the boot. 

PROCESS FOR PRESERVING WOOD. — 
I. B. Sprague, Everett, Wash. Iron nails, 
which have been rusted by being laid in a 
salt solution, are driven into the wood about 
two inches apart all around. Iron filings are 
then pressed into the wood and rusted by a 
salt solution. This gives the wood a hard 
gritty coating which preserves It and protects 
it against the distructive action of teredoes. 

P A D L O C K. — J. J. Cotter. Bowerston, 
Ohio. This invention provides a lock-casing 
so constructed as to prevent the entrance 
of water, thus obviating any danger of ice 
forming in the lock in cold weather, which 
would interfere with the working parts. In 
the lock mechanism, an auxiliary locking-dog 
is provided for the tumblers, which prevents 
picking the lock. 

CRATE. — A. Von Schluembach, Martins- 
burg, Pa. The crate, which is especially 
adapted ic" carrying live fowls, may be folded 
when empty so as to occupy a very much re- 
duced space, thus facilitating its transporta- 
tion. A water-trough of canvas, or other 
waterproof fabric may be employed at one 
end of the crate. 

SECTIONAL CULVERT.— F. A. Sickle- 
steel, Northbranch, Mich. The invention 
provides an improved sectional culvert de- 
signed for use on highways and railways, and 
is arranged to be conveniently set up without 
the aid of skilled labor. It consists essential- 
ly of a base, and sectional arched side pieces 
seated at their lower edges in the base. The 
upper edges of the side pieces are serrated, 
and have alternately-disposed bevels which 
interlock with each other. 

CIIEESE-BOX.— W. A. Simister, Inger- 
soll, Canada. This improved cheese-box is 
constructed to prevent ripping or splitting of 
the box. It is so arranged that both heads 
can be removed, to allow of readily placing 
the cheese in the box. The heads are so 
locked in place that they can be conveniently 
removed, to allow inspection from either end, 
without destroying the box or injuring the 
cheese. 

CASH-BOX. — J. J. Peetz, Galveston, Tex. 
The cash-box comprises a box proper having 
a glass front. A chute, for receiving coins, 
projects through the upper portion of the box, 
and is curved, so as to prevent the possibility 
of extracting the coin. A trap door covers 
the end of this chute, which will open under 
the weight of the coin. The box is divided, 
by a false bottom at its center, Into two 
compartments. The false bottom has two 
hinged doors, which open downward under 
the weight of the coins, and permit the latter 
to drop into a cash drawer. The box also 
contains a cash register, which is operated 
by a crank-handle at the side. 

FOLDING COMMODE STAND AND SEAT. 
— J. H. Prentice, Brooklyn, N. Y. This com- 
mode seat, which is especially designed for the 
1 use of children, may be conveniently carried 
from place to place in the form of a small 
parcel, or may be packed in a medium-sized 
traveling bag. It consists of but three parts, 
a seat, and two folding supports which are 
utilized as upright side members. The hole in 
the seat is beveled on both faces, so that it 
may be placed upside down upon the seat of 
any water-closet, to reduce the size of the 
opening therein. 

PIPE-COLLAR. — E. J. Mallen, New York, 
N. Y. This improved collar or ceiling-plate 
has been designed for use on steam pipes and 
is meant to cover openings in the ceilings or 
floors, through which they pass. The opening 
is covered by a plate which snugly fits the 
pipe, aird is held in place by spiral springs 
wound around guide rods. These rods project 
through the plate at one end, and at the 
other end are secured to L-shaped arms which 
are fastened to the pipe by a clip. 

PROCESS FOR TREATING MATERIALS 
TO MAKE THEM WATERPROOF. — A. H. 
Hipple, Omaha, Neb. The invention is a 
process for rendering asbestos waterproof. 
Sixty parts, by weight, of linseed oil, and 
twelve of sulphur are used for every one 
hundred parts of asbestos. The mass is then 
vulcanized at a temperature of 300 deg. F. 
for two hours. 

Note.— Copies of any of these patents will he 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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READ THIS COLUMN CAREFULLY —You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party Uesir- 
ing the information. In every ease it is neces- 
sary to give the number ol'tlie inquiry. 
MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 2249.— For theaddressof the makers 
of the "Stand By" battery. 

For hoisting engines. J. S. Mundy, Newark, N. J. 

Inquiry No. 2250.— for makers of razor handles. 

Motor Vehicles. Duryea Power Co., Reading, Pa. 

Inquiry No. 2231.— For dealers in swage blocks. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 2252.— Fordealersinelectro-magnets 
and castings. 

WATER WHEELS. Alcott & Co.. Mt. Holly, N. J. 

Inquiry No. 2253.— For a second-hand or slightly 
used gasoline automobile. 

Stencil Machines.— a. J. Bradley, 101 Beekman St. N.Y. 

Inquiry No. 2234.— For makers of gasoline en- 
gine castings fur automobiles. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 2255.— For manufacturers of oil 
burners for cooking and heating stoves. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 225(5.— For makers of hinges and 

catches for fancy boxes. 

Rigs that Run. Hydrocarbon system. Write St. 
Louis Motor Carriage Co., St. Louis, Mo. 

Inquiry No. 2257.— For a portable band sawmill 
and a portable engine for running the same. 

Are you looking for anything in bent woodwork? 
Write Tucker Bicycle Woodwork Co., Urbana, Ohio. 

Inquiry No. 2258.— For manufacturers of port- 
able houses. 

Gear Cutting of every description accurately done. 
The Garvin Machine Co., 149 Varick, cor. Spring Sts., N.Y. 

Inquiry No. 2259.— For manufacturers of com- 
pressed air carpet- cleaning apparatus. 

We develop inventions through their several stages, 
manufacturing for the market. Amstutz Osborn Co., 
Cleveland, O. 

Inquiry No. 2260.— For makers of paint mills, 
mixers and grinders. 

For Sale.— Lately patented " necktie fastener," a 
meritorious article. Address Ernst Kiene, Box 1029, 
Spokane, Wash. 

Inquiry No. 2261. Fur plated brass like that 
used on lead pencils. 

Have a few thousand dollars to invest in manufac- 
turing a good selling article. E. C. Hart & Company, 
59 Dearborn Street, Chicago, 111. 

Inquiry No. 2262.— For a second-hand platform 
freight elevator and a tumbler in which to clean cast- 
ings. 

Manufacturers of patent articles, dies, stamping 
tools, light machinery. Quadriga Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 

Inquiry No. 2*263.— For dealers in aluminium 

bronze or gold bronze in sheets. 

Manufacturing plant for sale at a bargain. Large 
stone buildings, excellent water power, Corliss engine, 
land. Ransford Button, Seneca Falls, N. Y. 

Inquiry No. 2264.— For manufacturers of rice- 
hulling machinery, 

Wanted. — To manufacture special parts of ma- 
chines, or anything that can be done chiefly on the 
lathe. Geo. W. McKenzie, Wilmington, Mass. 

Inquiry No. 2265.— Will pay cash for novelties 
(preferably patented) suitable for delivery through the 
mails. 

Designers and builders of automatic and special 
machines of all kinds. Inventions perfected. The W. 
A. Wilson Machine Company, Rochester, N. Y. 

Inquiry No. 2266.— For manufacturers of electric 
fans. 

Competent draftsman familiar with steam plant work 
wanted temporarily. Apply by letter to Clark Thread 
Company, Clark and Ogden streets, Newark, N. J. 

Inquiry No. 2267.— For manufacturers of " Amo- 
nal." 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Kngine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

for making 



Inquiry No. 2268.— For machines 
shot or pearl beads in strips. 

Wanted.— Sole agency, Pacific const, good article. 
Have capital. Box 856, Fresno, Cal. 

Inquiry No. 2269.— For manufacturers of a ma- 
chine for making asbestos pulp. 

Wanted.— Foundry chemist who can also superin- 
tend cupolas and produce iron at lowest cost. Young 
man preferred. Stover Manufacturing Company, Free- 
port, Md. 

Inquiry No. 2270.— For prices and particulars of 
the White electric plant manufactured by the Globe 
Iron Works Company. 

Wanted— Revolutionary Documents, Autograph Let- 
ters, Journals, Prints, Washington Portraits, Early 
American Illustrated Magazines. Correspondence Soli- 
cited. Address C. A. M. Box 773, New York. 

Inquiry No. 2271.— Formanufacturersof laundry 
and renovating machinery. 

Business man having best knowledge of European 
trade will undertake to sell patents, rights, licenses, 
etc., on commission. Will act as agent for flrst-class 
firms. Address P. F. P., Box 773, New York. 

Inquiry No. 2272.— For manufacturers of planers 
for woodwork. 

Those using now Duplicators or desiring to reproduce 
many copies of writing— all alike— do well to state 
their needs to the original inventors of the latest multi- 
copiers. S. C. Bensinger, Manager, 365 Broadway, N. Y. 

Inquiry No. 2273.— For hand looms for makiug 
wire cloth up to one meter wide. 

Wanted.— Draftsman of first-class skill wanted in 
manufacture of highest grade fine instruments. Un- 
usually attractive position for right man, satisfactory 
compensation and association with experts. Address, 
stating age, experience and desired salary, Electrical, 
Massachusetts. Box 773, New York City. 

-Inquiry No. 2274.— For manufacturers of ma- 
chines for mixing baking powders. 

Inquiry No. 2275.— For dealers in gas for bal- 
loons. 
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California Lemon Grove for Sale.— Paying 15 
per cent, net on price ¥12.500. Write for particulars. 
Our handsomely illustrated 100-page monthly Califor- 
nia Magazine I months on trial 25 cents. Sample copy, 
10 cents. 

Mercantile Investment Company, 

A. 229 Byrne Building, Los Angeles, Cal. 

Inquiry No. 2'J76.— For parties engaged In con- 
structing fire escapes. 

Superintendent, or assistant superintendent, of a 
manufacturing plant (new or old), one where trouble 
exists preferred, by a man who would show his ability 
in handling men, his knowledge of mills, their con- 
struction, repairs and maintenance, his practical chem- 
istry, in short .where his 15 years' experience in mills 
will be of mutual value ; is still willing to learn ; best 
of references. X. Y. Z., Box 773, Scientific American 
Office, New York. 

Inquiry No. 2277. -For dealers in cottonseed oil 
machinery. 

Inquiry No, 2278.— For the manufacturers of the 
"Elgin Alligator Wrench." 

-Inquiry No. 2279.— For machines to cut and finish 
slats for Venetian blinds of about 78 inches wide. 

Inquiry No. 2280.— For dealers in the Phillips 
Morse Automatic Telegraph. 

Inquiry No. 2281.— For makers of castings for 

steam engines. 

Tnquiiy No. 2282.— For dealers in Java and artifi- 
cial indigo. 

Inquiry No. 2283.— For a machine for printing 

on calico. 

Inquiry No. 2284.— For dealers in weaving and 
knitting machines. 

Inquiry No. 2285.— For dealers in manual train- 
ing tools. 

Inquiry No. 2286.— For soap molds, etc., for mak. 
ing soap. 

Inquiry No. 2287.— For manufacturers of refrig- 
erating machinery. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

riarch ii, 1902, 

AND EACH BEARING THAT DATE. 

LSee note at end of list about copies of these patents. 



Adding machine, W. A. Lanckton 695,217 

Advertising novelty, J. L. Kellogg 695,059 

Aerated liquid dispensing apparatus, W. 

Hucks, i r 695,314 

Air lock, -O. B. Moran 694,978 

Alarm device, J. A. Roy 695,236 

Alkaline alginates, manufacture of, T. Ing- 
ham 695,209 

Alkaline cyanids, apparatus for obtaining, 

G. Craig 695,037 

Alkaline salts, apparatus for the electrolytic 

decomposition of, J. D. Gilmour 695,302 

Asparagus buncher, H. I. Schanck 694,997 

Awning and window shade, combined, L. S. 

Sharps 695,240 

Axle, F. Reese 695,081 

Axle Journal box, car, W. B. Sanders 694,995 

Axle, vehicle, J. H. Bowling 694,940 

Bag fastener, W. A. Finn 695,148 

Bale tie, W. A. Kilmer 695,213, 695,214 

Bale tie tool, English & Alexander 694,952 

Ball players, bead harness for foot, G. L. 

Pierce 694,986 

Banana shipping case, F. Schmitz 694,998 

Bath cabinet, convertible horizontal and ver- 
tical, C. M. Robinson 695,083 

Bevel, C. F. Mueller 695,110 

Bicycle, A. N. Miller 695,164 

Bicycle pump, D. B. Smith 695,002 

Blind roller, W. F. Dugins 695,094 

Boat hoisting or lowering apparatus, H. A. 

Mallon 695,067 

Boat, submarine, S. Lake 695,215 

Boiler cleaner, J. H. Connolly 695,034 

Boiler tube cleaner, F. W. Patz 695,077 

Boiler water circulating system, steam, J. 

B. Cavanagh 695,088 

Bottle filling machine, Strebel & Williams.. 695,247 

Bottle, non refillable, A. E. Gibson 695,044 

Bowl, wash, J. S. Craig 695,038 

Box, J. T. Ferres 695,200 

Box fastener, T. G. Mandt 695,409 

Box machine, C. W. Gay 695,301 

Box material, machine for impressing, J. R. 

Ripley 694,992 

Brake mechanism, W. S. Adams, 

695,130, 69E.131, 695,361 

Brake shoe, A. L. Streeter 695,248, 695,419 

Briquet manufacture, T. Ingham 695,210 

Broiler, J. P. Faivre 695,096 

Bronzing machine, G. Klaiber 695,157 

Buckle frame, lock, M. W. Lynch 695,405 

Buckle, lock, M. W. Lynch 695,404 

Burglar alarm fly screen, D. S. Hill 695,049 

Burner. See Hydrocarbon burner. 

Bustle, H. M. Ten Brook 695,420 

Buttonhole stitching machine, W. W. 1)1 xcn 695,039 
Caisson for subaqueous work, C. Blagburn.. 694,939 

Calculating machine, F. L. Fleishman 695,099 

Calendering machine, P. M. Matthew 695,107 

Calipers, A. R. Ohlman 695.114 

Can filling machine, C. H. Ayars 695,365 

Can opener, D. M. Hayworth 695,048 

Can opener, C. W. Hunter 695,055 

Canning, apparatus for preparing corn for, 

J. R. Cuykendall 695,196 

Car coupling, J. D. Hoover 695,053 

Car coupling, W. H. Cordill 695,280 

Car deflector and ventilator, passenger, F. 

L. Nichols 695,168 

Car door, grain, A. Miller 695,165 

Car, ore, P. J. Smith 695,344 

Car seat, T. Finney 695,098 

Car stake pocket, cane, J. A. Low 695,065 

Carpet cleaning apparatus, A. Lotz 695,162 

Carriage door lock, A. Ochsner 695,335 

Cartridge loading machine, T. & W. H. 

Nichol 695,075 

Case and box machine, J. K. Ashley 695,364 

Casein and producing same, insoluble, H. V. 

Dunham 695,198 

Cash register, W. Heinitz 695,151 

Cask making machine, O. Poland 695,230 

Castings, metal mold for forming, W. R. 

Clark et al 695,090, 695,091 

Cement clinker or other granular materials, 

apparatus for cooling, C. L. Galschiot. 694,958 
Cement gravel crusher and separator, C. H. 

Ohm 695,076 

Centrifugal machine, W. P. Lafferty 695,158 

Chair. See Swinging chair, theater chair. 

Chair truck, R. & F. E. Bigelow 695,368 

Chimney cap, C. J. Quinn 695,170 

Chlorin and alkaline hydrates electrolyti- 

cally, production of, Chapin & Halloran. 695,033 

Chuck, rock drill, R. H. Hamill 695,388 

Churn, N. Boren 695,190 

Chute, W. L. McCabe 695,329 

Circuit breaker, C. C. Badeau 695,134 

Clamping device, H. O. Evans 694,953 

Cleaning implement, H. G. Huntington 695,315 

Clod fender, E. B. Shambaugh 695.000 

Cloth holding and shipping board, J. Lonke. 695.062 
Clothes drier, collapsible wall, H. Dickson . . 695,379 

Clothes line attachment, J. Johnson 695,397 

Clutch, J. MacCallum, Jr 695,407 

Coffee and tea pot, combination, Rohr- 

hacher & Weddell 695,173 

Coffee, tea, etc., means for maintaining in 

heated condition decoctions of, E. 

Boyes 695,141 



Coin assorter, K. J. Ramspeck 695,080 

Collapsible seat, A. E. Brockett 695,426 

Composite material, E. C. Hegan 695,309 

Cooker, steam, F. W. Carson 694,943 

Cooler. See Milk cooler. 

Coop, poultry, J. V. Mitchell 694,976 

Cork extractor, F. Riolet 695,235 

Corner shield, R. L. Wheeler 695,184 

Couch roll, B. B. Farnham 694,954 

Covers, securing swivel plates to per- 
forated, C. E. Williams 695,424 

Cultivator blade and standard attachment, 

S. W. Solomon 695,178 

Cultivator standard or shank, I. S. Perkins. 695,078 

Curtain pole ring, A. Hothan 695,313 

Cycle saddle, W. Brampton 695,142 

Decorative artwork and producing same, T. 

N. Swinnerton 695,010 

Dental floss holder, J. W. Cowan 695,092 

Desk, table, V. M. Arana 695,132 

Dial, three handed, W. H. Newby 695,074 

Dish washing machine, C. B. Knott 695,400 

Display case, sample, C. S. Morris 695,326 

Ditching and dredging machine, C. E. Wil- 
son 695,258 

Doll, walking, E. U. Steiner 695,121 

Door checking device, sliding, W. H. Cook. 695,035 

Door hanger, M. E. Kanaly 695,057 

Door opener or closer, W. H. Cook 695,036 

Door strip, J. W. Housberg 695,054 

Dress case, traveler's, C. B. French 695,202 

Drier. See Sand drier. 

Drying cylinder, E. Fues 695,041 

Dye and making same, orange red, F. Scholl 695,238 

Easel, C. P. Mueller 694,979 

Electric brake, F. E. Case 695,144 

Electric machine, dynamo, C. P. E. Schnei- 
der 694 999 

Electric meter, T. Bruger 695^143 

Electric motor controller, R. H. Read 695,118 

Electric switch, R. C. Moore . 694,977 

Electric switch, C. D. Haskins 695,150 

Electromagnetic engine, P. B. Watson 695,253 

Elevator, F. Heizer 694,964 

Elevator, W. J. O'Byrne 695,334 

Engine indicator, steam, A. F. Nagle 695,227 

Engine speed regulator, explosive, Q C. 

Wovries 695,261 

Engine steering apparatus, traction, F. 

Koons 695,401 

Engine vaporizer, hydrocarbon, A. Krastin. 695,060 

Engraving machine, J. H. Martin 695,069 

Excavator, J. R. Williams 695,020 

Explosive engine, W. F. Davis 694,948 

Explosive fluids, apparatus for preventing 
explosions in vessels containing, R. 

Scheuff gen 695,237 

Fabric cutting machine, J. A. Heany 695,103 

Face protector, M. Longden 695,403 

Feed bag, G. L. Dale 695,286 

Feed water heater, F. B. Matthews 695,320 

Feed water regulator and high or low water 

alarm for steam boilers, T. W. Moran.. 695,325 

Fence reel, wire, O. Thompson 695,351 

Fence reel, wire, Thompson & Baldridge... 695,352 

Fertilizer distributer, J. S. Kemp 695,212 

Filter, C. E. Chamber land 695,375 

Fire alarms, circuit maker for electric, F. 

W. Jordan 695,398 

Fire door, H. K. Rose 695,175 

Fire escape, J. C. Sharp 695,001 

Fire escape, F. Bielhen 695, 1 40 

Flash light gas burner, D. Ward 695,014 

Flashing apparatus, revolving group, A. 

Brebner 695,371 

Floor washing, scrubbing, and cleansing ap- 
paratus, J. E. Gee 695,043 

Flooring set, J. D. Murphy 695,224 

Fly killer, I. H. Ames 695,189 

Folding box, J. F. McGowan 695,073 

Folding box, C. F. Keller 695,211 

Frame, E. Oldenbusch 695,229 

Fuel feed, burner, F. A. Reynolds 695,232 

Fuel, making artificial, R. Steiner 695,348 

Furnace, H. Sturm 695,084 

Furnace snort valves, device for operating 

blast, R. S. Pollard 694,988 

Game, E. E. Graves 695,386 

Game apparatus, R. J. Graham 695,303 

Game ball and making same, W. H. Hoyt . 695,153 
Garbage or ash cans, tipping shelf for the 

preservation of, H. P. Berck 695,425 

Garment closure, C. B. Howd 695,395 

Garment fastener, I. S. Pierce 695,341 

Garment hanger, L. S. White 695,019 

Gas, apparatus for charging liquids with 

carbonic acid, H. Sue 695,125 

Gas burner controller, P. H. McDermott. . . . 695,111 
Gas generator, acetylene, J. E. Reynolds.. 695,233 

Gate, J. Fusselman 695,101 

Gear, variable speed, A. Gray 694,959 

Glass delivering apparatus, W. D. Keyes.... 695,156 
Glass for making prismatic windows, mak- 
ing sheets or panes of prismatic, G. 

K. Cummings 695,283 

Glass, machine for making prismatic, G. K. 

Cummings 695,281, 695,282 

Grader and scraper, combined road, S. O. 

Hays 694,963 

Grinding mill, ball, P. T. Lindhard 694,974 

Gun, air, W. R. Benjamin 695,025 

Gun and cartridge carrier, combined, B. 

Rumsey 695,176 

Gun lock, F. Snyder 695,242 

Gun mounting, R. T. Brankston 695,087 

Hammer, pneumatic, C. H. Johnson 695,396 

Hammock, Z. L. Chadbourne 695,032, 695,374 

Hammock hanger eye, Z. L. Chadbourne... 695,372 
Handles of brooms, hoes, etc., attachment 

for, E. Dillingham 695,197 

Harvester, corn, S. C. Anderson 695,023 

Harvester cutting apparatus, starting mech- 
anism for, B. F. Boydston 695,370 

Hat curling machine, L. R. Heim 695,393 

Hay elevator and distributer, W. A. Pierce. 695,079 

Hay press, Moore & Tatum 695,109 

Hedge trimmer, A. P. Wisborg 695,259 

Hinge gainer, R. B. Ward 695.355 

Hinge, spring, Stump & Brucker 695,124 

Hoist and conveyer, H. F. Hodges 695,050 

Holdfast, T. B. Sauer 694,996 

Hominy huller and washer, W. J. McCaslin. 695,330 

Horse checking device, A. P. Hansen 695,390 

Horseshoeing rasp, Daggett & Hestand .... 695,285 

Hulling machine, J. E. Sanders 695,120 

Hydrant, H. Denney 695,147 

Hydrocarbon burner, S. D. Mott 695,223 

Ice cream freezer, B. Kuhl 694,973 

Igniter, electric, C. C. Reid 694,991 

Igniter for motors, electric, W. A. Maybach. 695,321 

Illuminating compound, G. E. J. Street 695,123 

Incubator alarm attachment, R. H. Steven- 
son, Jr 695,245 

Index, ledger, S. McMillen 695,226 

Inkstand, J. V. La Grange 695,402 

Insect parasites from vines or plants, ma- 
chine for removing, J. Brakeley 695,275 

Insulated conductor, Thomson & Calian 695,127 

Insulating compound, H. N. Potter 694,989 

Iodin preparations, manufacturing, M. Conn. 694,945 

Iron scrap, treating, M. L. Sly 695,177 

Ironing board, T. D. Montague 695,324 

Junction or outlet box, electric, J. H. Stah- 

ley 695,243 

Keyhole guard, Lacroix & Brisselet 695,318 

Knife switch, Wright & O'Neill 695,188 

Lacing device, gang, J. C. Telfer 695,012 

Lacing strip, O. A. Albrecht 695,362 

Ladle, F. Baldt 694,937 

Lamp hanger, H. J. Harrison 695,308 

Lapping machine, W. I. Lewis 695,160 

Latch door.'I. D. Beach 695,267 

Latch operating device, door, T. G. Leslie . . 695,319 

Lawn trimmer, W. H. Moss 695,166 

Leveling and measuring the grade of sur- 
faces, apparatus for, W. F. Cook 695,145 

Lifting Jack, J. H. Koons '. 695,316 

Light and mirror, combined, Paynter & Wat- 
son 695,338 

Locomotive front end coupling gear, J. F. 

Dunn 695,291 

Logging cars, means for retaining and re- 
leasing loads on, R. E. White 695,357 

Loom electric filling changing machanism, 

Armstrong & Clark 695,363 

Loon electrical weft indicator mechanism, 

S. M. Hamblin '. . . 694,961 

Loom filling replenishing mechanism. Dra- 
per & Stimpson 695,040 

Loom filling replenishing mechanism, J. A. 

G. Goulet 695,045 

Loom take up mechanism, Z. L. Chadbourne. 695,373 



Magnet for dynamo electric machines or 
electric motors, field, R. Lundell 

Magneto electric generator, J. M. Wilson . . 

Mail bag catcher, B. Watson 

Manicure knife, W. S. Reed 

Mantle trimmer, C. Wagner & W. Woniit- 
land 

Match making machinery, splint frame for, 
E. M. Lockwood, Jr 

Measure and sterilizer, combination liquid, 
J. C. F. McGriff 

Measure and cutting device for spool cabi- 
nets, thread, J. Drover 

Measuring machine, cloth or paper, J. H. 
Nieman 

Meat chopper, J. Emig 

Medicine applicator, B. A. Washburn 

Metal, covering textile porous material 
with, J. A. Daly 

Metal cylinders, etc., manufacture of 
welded plate, T. F. Rowland 

Metals from sulfid ores, extracting, Swin- 
burne & Ashcrof t 

Metallic tie and rail fastener, J. Brookes . . 

Milk cooler and aerator, F. M. Reynolds. . 

Mines, etc., raising or lowering apparatus 
for, D. Davy 

Molding machine sprue pin, C. R. Davis... 

Monorailway, L. Beecher 

Mop head, J. C. Look.... 

Nailing machine, P. R. Glass 

Nailing apparatus, P. R. Glass 

Needle holder, G. Ermold 

Needle threading device, A. Olson 

Nut lock, L. B. Gray 

Nut wrench, W. F. Hamilton 

Oar lock, C. A. Tansley 

Orchard heating device, C. Froude 

Ore concentrator, L. Look 

Ores, separation of the constituents of com- 
plex sulfid, M. M. Haff 

Overhead switch, W. L. Clark 

Package, shipping, J. T. Ferres 

Packing or gasket, F. W. Roller 

Packing, piston rod or other similar, N. O. 
Cronwall 

Padlock, F. Soley 695,345 to 

Pancreas preparation and producing same, 
W. Weber 

Paper box, C. H. Goodnow 695,204, 

Paper box blanks, machine for making, J. 
C. Blevney 

Paper box machine, Birnie & Gay 

Paper box or carton, Birnie & Gay 

Paper dampening machine, C. A. Lang 

Paper for stereoptyping matrices, machine 
for preparing, R. M. Severs 

Pavement, F. J. Warren 

Pavement, bituminous street, F. J. Warren 

Pavement, street, F. J. Warren 

Phonograph repeating mechanism, J. J. Bill- 
ing 

Photographic retouching tool, A. Swan 

Picture machine, moving, O. Snell 

Pipe bending machine, A. Theuerkauf . . . . 

Pipe coupling, MacClain & Colvin 

Pipe coupling, H. O. Mooney 

Pipe holder and cigar tray, combined, L. G. 
Duer 

Pipe or rod fitting, L. Albertson 

Pipes, cleansing, G. E. Mittinger, .Tr 

Plaiting apparatus, C. A. & S. A. Reynolds 

Planter, R. Stuckwisch . 

Planter, F. R. Welton 

Planter, corn, G. E. Gedge 

Planter, corn, B. Cole 

Planter, corn, F. C. Harwood et al 

Planter marker, corn, L. J. Lindsay 

Plaster, electric, H. L. Carter 

Plug switch, combination, J. I. Ayer 

Pneumatic drill, J. T. McGrath 

Poke, animal, C. H. McBroom 

Pole holster, G. R. Dodd 

Portable furnace, J. Ward 

Powder granulating machine, Wilkins & 
Aspinwall 

Power mechanism, C. W. Sponsel 

Preserve boxes, filling, Besse & Lubin.... 

Press mat, C. G. Baumgarten 

Printing attachment, roll paper, B. Ring.. 

Printing press plate clamping device, T. M. 
North 

Propeller, marine, B. Cannon 

Propeller wheel, L. W. Hammond 

Puddling furnace, J. D. Swindell 

Puddling or boiling furnace, reverberatory, 
W. Kent 

Pulley and adjusting mechanism therefor, 
adjustable, C. E Holmes 

Pulley for signal wires, etc., S. T. Dutton.. 

Pulp timber, tool for rossing and peeling, J. 
R. Turner 

Pulverizer, Ariens & Thompson 

Pump, C. H. Atkins 

Pump, air, G. W. Eddy 

Pumping engine, J. J. Delaney 

Punching bag, C. B. Whitney 

Punching bag apparatus, C. B. Whitney 

Quilting frame, B. F. Murray 

Radiator valve, hot water, C. A. Granton.. 

Rail, L. Beecher 

Rail connection and crossing, interlocking, 
H. B. Nichols 

Rail fastener, W. McWillie 

Rail Joint, B. Barnett 

Rail Joint, J. Diehl 

Rail Joint, J. H. Roberts 

Rail Joint, M. W. Mayer 

Railway cattle guard, V. S. Klick 

Railway chair and rail, H. A. Forbes 

Railway rails, frog and switch rails, etc., 
cushion for, A. B. Gombar 

Railway signal system, electric, S. B. Stew- 
art, Jr 

Railway vehicles, means for providing 
brakes to, J. Bowman 

Rake attachment, O. Benson 

Rectal instrument, S. L. Kistler 

Reel and barrel carrier, combined, W. E. 
Shaver 

Revolver finger guard, A. A. Kemp 

Rivet cap, tubular, W. P. Bartel 

Riveter, pneumatic, C. B. Richards 

Roll feed table, sheet, F. O. Stromborg. . . . 

Rolling mill conveyer, J. D. Swindell 

Rolling pin, G. J. Miller 

Roof framing tool, E. G. Pettit 

Rotary cutter, A. J. Norris 

Rotary engine, Eidel & Hartmann 

Rotary engine, A. E. Fish 

Routing machine, w. S. Richards 

Routing machine, cylinder, V. Royle 

Rove stop mechanism, J. Fraser 

Rubber treadi R. E. Foster 

Safe and vault, N. M. Abbott 

Safe, screw door, J. B. Boos 

Sand drier, N. Q. Speer 

Sash fastener, W. R. Abrams 

Sash fastener, B. Murphy 

Sash ratchet and pivot, combined, J. G. Lin- 
kert 

Saw handle, G. R. Hawkins 

Sawmill, portable, E. Carney 

Saw set, Baggs & Cummin 

Saw wheel, band, T. S. Wilkin 

Scoop, P. W. Wolfe 

Scraper, Preston & Atkinson 

Screen. See Burglar alarm fly screen. 
Scythe snath bending machine, G. M. Fenn 

Seal for seal locks, J. W. Stevens 

Sealer and stamp affixer, automatic envelop, 
L. Manas 

Sealing machine, envelop, A. Heydrich .... 

Seed, removing fiber from cotton, J. J. 

Green 

Sewing machine feeding mechanism, F. O. 
Berg 

Shaft hanger and bearing, F. W. Witte 

Shaving cup soap holder, U. G. Crampton . . 

Show case, F. Pollard 

Shutter holder, E. C. S. Marshall 

Sieve, adjustable, F. Hixson 

Sifter, ash, G. J. Te Brake 

Singletree end iron, P. H. De Roehemont.. . 
Sleigh, bob, H. Korte 

Slotting machine, blank, E. C. Henn 

Sluice box, L. B. Tanner 

Smelting zinc, S. Davis 

Smoke burning furnace, J. E. Cavanagh .... 
Smoke consumer, J. W. Jackson 



695,163 
695,358 
695,252 
695,342 

695,354 

695,219 

695,167 

694,950 

GC 1,983 
694,951 
695,356 



694,994 

695,126 
695,192 
695,171 



695,287 
695,146 
695,137 
695,063 
695,428 
695,385 
695,292 
694,984 
695,304 
695,047 
695,011 
695,382 
695,064 

695,306 
695,277 
695,201 
695,174 

695,195 
695,347 

695,254 
695,205 

695,029 
695,369 
695,273 
695,216 

695,289 
695,421 
695,422 
695,423 

695,272 
695,009 
695,003 
695,350 
695,066 
695,071 

695,380 
695,022 
695,323 
695,082 
695,003 
695,128 
695,042 
695,279 
695,391 
695,218 
695,031 
695,366 
694,981 
695,328 
695,290 
695,015 

695,129 
695,005 
695,271 
695,266 
695,416 

695,414 
695,276 
695,389 
695,182 

694,970 

695,052 
695,381 

695,353 
695,024 
695,133 
695,199 
695,288 
695,186 
695,187 
695,413 
695,046 
695,138 

694,982 
695.112 
694,938 
694,949 
694, 99S 
695,221 
694,972 
695,297 

695,429 

695,122 

695,274 
095,139 
694,971 

695,241 
694,969 
695,265 
695,415 
695,249 
695,181 
695,411 
695,339 
695,113 
695,095 
695,296 
695,343 
695,119 
695,100 
695,298 
695.360 
695,191 
695,004 
695,263 
695,327 



695,161 
695,392 
695,194 
695,135 
695,257 
695,359 
695,231 

695,295 
695,418 

695,408 
694,966 

695,305 

695,269 
695,086 
695,093 
694,987 
694,975 
695,104 
695,250 
695,280 
695,517 
694,965 
695.085 
694,947 
695,089 
693,155 



Soap cakes, apparatus for Inserting floats in, 

W. Berry 695.026 

Soap mold, W. Berry 695,027, 695,028 

Sound reproducing apparatus, T. B. Lam- 
bert 695,159 

Spinning spindle, Stafford & Hamblin 695,179 

Steam engine, B. F. Stowell 695,006 

Steam reheater, electric, G. Griesche 695,206 

Steel, manufacture of, W. White, Jr 695,256 

Steel, manufacturing, Andrew & Bellis. . . . 695,264 

Stocking supporter, H. H. Taylor 695,3*49 

Stone molding machine, artificial, N. F. Pal- 
mer 694,985 

Submarine deposits, apparatus for raising, 

Mangold & Schlinsock 695,068 

Sulfuric anhydrid, apparatus for cooling and 

absorbing, G. C. Stone 695,180 

Swage and casing spear, combined, E. North 695,169 

Swinging chair, McKee & Saffell 695,22o 

Table or desk for holding dies, H. B. 

Hollis 695,051 

Tabulating machine, D. E. Felt 694,955 

Tack driving mechanism, P. R. Glass 695,384 

Teaching typewriting, automatic keyboard 

for, J. Challinger 694,944 

Telegraph, automatic, A. C. Gilinore 695,203 

Telephone and fire alarm signal, L. G. 

Woolley 695,260 

Telephone apparatus, coin freed, K. Ucher- 

mann 695,013 

Telephone, coin controlled, S. P. Grey 694,960 

Telephone receiver support, G. M. Beer- 
bower 695,268 

Telephone sub-station registering system, J. 

D. Hobbs 695,105 

Tether, H. J. Davis 695,427 

Theater chair, M. Reed 694,990 

Thermometer, maximum, G. H. Zeal 695,262 

Thermometer, oven, C. E. Evans 695,293 

Thill coupling, G. H. Fernald 695,097 

Thill or pole coupling, C. E. Cain 695,030 

Thread holder, Metcalfe & Bell 695,322 

Ticket issuing, printing, and recording ma- 
chine, Ohmer & Leitschuh 695,115, 695,116 

Time recorder, workman's, W. H. Bundy.. 695,193 

Tire, cushion, C. Hird 695,394 

Tire setting machine, H. T. Henderson 695,208 

Tobacco pipe, T. E. White 695,185 

Tobacco stemming rolls, J. G. Havens.... 694,962 

Tobacco truck, C. F. Moore 695,412 

Tower, F. H. Davis (reissue) 11,975 

Toy, mechanical, A. J. Keck 695,058 

Toy, optical, W. Jinkings 694,967 

Trace fastener, W. Freeland 695,299 

Trace hook, W. W. Jaques 695,056 

Track sanding appliance, J. Gapp 695,300 

Traction engine, T. G. Paulson 695.337 

Traction, magnetic, S. A. Gibbs 695,383 

Tramway life saving mechanism, W. Philip- 
son et al 695,340 

Traveling bag, C. L. Gilbert 695,149 

Tread, safety, F. Wear 695,018 

Trestle, knockdown, H. E. Hersh 695,310 

Trimmer. See Hedge trimmer. 

Trolley support, R. Lynn 695,406 

Trousers appliance, man's, E. D. Rodgers.. 695,172 

Truck, car, C. M. Carnahan 694,942 

Trunk, W. H. A. Stout 695,246 

Truss, hernial, J. A. Corbett 695,377 

Tumbling machine, M. Griswold, Jr 695,102 

Turbine, elastic fluid, H. McCornack 694,980 

Turn table, C. M. Hampson 695,307 

Type Justifying machine, J. Watson 695,017 

Typewriter, J. B. Vidal 695,251 

Umbrella geat, S. S. Fretz 694,957 

Vaccine shield, G. M. Beringer 695.270 

Valve, H. M. Ware 695,016 

Valve, P. Richemond 695,234 

Valve, N. Obolensku 695,333 

Valve, check, W. B. Cowles 695,378 

Valve, dry pipe, P. Evans 695,294 

Valve gear for controlling motors, L. A. 

Lang 695,061 

Valve movement, steam engine, C. C. W'or- 

thington 695,021 

Vehicle running gear, motor, J. D. Griff en.. 695,207 

Vehicle, spring motor, C. A. Haas 685,450 

Vehicle steering mechanism, motor, L. P. 

Mooers 695,222 

Vehicle storm curtain, W. M. Norment.... 695,332 

Vending machine, G. L. W. Johnson 694,968 

Vessel, war, H. Maxim 695,108 

Vessels, apparatus for raising sunken, F. G. 

Nielsen 695,331 

Wagon box, Z. Z. Campbell 694,941 

Washboard, W. H. Maney 695,410 

Washstand fastening, H. P. Gross, Jr 695,387 

Washing apparatus for railway or tram- 
way carriages, C. A. Wheeler 695,255 

Washing machine gearing, H. I,. Staley... 695,244 
Waste water receptacle and connection, J. 

J. Hickey 695,312 

Waste water receptacle a'nd discharge trap 

for ice boxes, etc., J. J. Hickey 695,311 

Water heater, solar, M. M. Baker 695,136 

Water level indicator, Strutt & Hockey 695,007 

Water purifying apparatus, I. P. Kinney.. 695,399 
Water supplying device or the like, J. Bay- 
ard 695,367 

Water wheel governor, electromechanical, L. 

Lyndon 695,220 

Wedge cutter, W. Pangrac 695,336 

Weighing machine, automatic, T. C. Baker, 

694,935, 694,936 
Wells from fires, appliance for protecting 

oil, J. M. Cochran 695,278 

Wheat scouring machine, G. Lutzenburser. 695,106 
Window cleaner, E. A. & G. M. Mealey.. 695,070 

Window cleaner, G. W. Warner 695,183 

Windows, making prismatic, G. K. Cum- 
mings 695,284 

Wood by fire, ornamenting, M. Schrim 695,417 

Wood, impregnating, J. L. Ferrell 694,956 

Wood impregnating and seasoning appar- 
atus, H. Higgins 695,152 

Woodworker's scraper, J. A. Olson 695,117 

Woodworking machine, J. R. Oakley 695,228 

Wrench, F. Mossberg 695,072 

X-ray machine, coin controlled, J. M. 

Hunter 695,154 

Zinc dust, production of, Convers & de 

Saulles 695,376 



DESIGNS. 

Carpet, A. Mason 35,815, 35,816 

Clock case, L. V. Aronson 35,796 to 35,798 

Coffee pot, etc., S. H. Leavenworth 35,800 

Fringe, W. T. Smith 35.813, 35,814 

Locomotive body. Stetson & Thomas 35,806 

Plate, etc., C. J. Ahrenfeldt 35,799 

Ring, M. Shimmel 35,795 

Sewing machine cabinet drawer, T. Kurvltz, 

35,804, 35,805 
Sink, siphon Jet stop, S. D. Baker. 35,801 to 35,803 
Type ornaments, font of, B. Nadall. 35,807 to 35,812 



TRADE MARKS. 

Antiblennorrhagic, H. S. Clark 37,924 

Bitters, stomach, Munyon's Homoeopathic 

Home Remedy Co 37,930 

Boots and shoes, Friedman Bros. Shoe Co... 37,915 

Brushes, Elder & Jenks 37,921 

Butter, Chapin-Sacks Mfg. Co 37,935 

Chains and parts thereof and attachments 

therefor, ornamental, O. M. Draper 37,918 

Chocolate, broma, and cocoa preparations, 

Walter Baker & Co 37,932 

Cigars, cheroots, cigarros, and cigarettes, 

R. Lopez Ca 37,931 

Eau de cologne, soaps, waters, and lotions 

for toilet purposes, Naamlooze Ven- 

nootschap Eau de Cologne Fabriek Voor- 

heen J. C. Boldoot 37,923 

Explosives, Safety Explosive Company 37,943 

Gluten meal, National Starch Comoany 37,937 

Groceries, certain named, Dolan Mercantile 

Company 37,936 

Hardware articles and metal manufactures, 

certain named, Racine Malleahle & 

Wrought Iron Co 37,941 

Horseshoe pad, Consolidated Hoof Pad 

Company 37,942 

Janan, Mayer & Loewenstein 37,944 

Laxative and diuretic compound, A. H. .Still. 37,928 
{Continued on page MS'i 
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Laxatives, liquid, W. D. Rea 37,929 

Matches, L. Hilfer Co 37,938 

Metal ware, electroplated, Gorham Mfsc. Co. 37,939 
Metal, white or babbitt, Runskool Met-ii Co. 37, MO 

Neckwear, J. & J. Cash 37,939 

Oils, paint, J. B. Hall 37,903 

Painters' supplies, certain named, Gersten- 

dorf er Bros 37,945 

Papers, sensitized photographic, B. Kusjseg- 

ger 37,917 

Perfumes, R. Hudnut 37,922 

Photographic plates and films, Actien-Gesell- 

schaft fur Aniliu-Fabrikation 37,916 

Remedies for the cure of iheumatism, J. C. 

Bilbo 37,925 

Remedy, blood, Poke Root and Burdock iiedi- 

cine Co 37,926 

Sedative compound, A. H. Still 37,927 

Sheetings, H. Norden 37,920 

Shoes, ladies' and misses', J. K. On- Shoe 

Co 37.914 

Tea, Geo. K. McGaw & Co 37,933, 37,934 



LABELS. 

"Belgian Hair Grower," for hair tonic, W. C. 

Ballowitz 9,015 

"Eu-Cal-Hydra," for an ointment, C W. 

Dean 9,014 

"I Wash the Old Way; I Use the I V Wash- 
ing Tablets," for washing tablets, It. L. 
Hotta&ataln & Co 2.01G 

"La Uoati I><> Juncos," for cigars, Schmi'lt &■ 

Co -, •■-. 9,»10 

"Malt Mvrrh," for malt tonic liquor, Barrett 

& Barrett 9,021 

"Overland Shoe," for shoes, Dixon, Harriott 

Co 9,009 

"R«yal Welsh Sauce," for sauce, J. Mnrshall 9,011 

"Snider's O.vster Cocktail Sauce," for oyster 
cocktail sauce, T. A. Snyder Preserve 
Company 9,012 

"The American Corset Waists," for 'iorset 

waists, H. Greenberg et al 9,008 

"The Curdiiuil Kidney Cure and Tonic,' 4 for 

a medicine, C. W. Johnson 9,013 

''The Twu-Bitr,'" for chewing sum, C. H. 

W •oilman 9,018 

'Trunk Matches," for matches. L. Hlir»r 9.01(1 

"Uncle John,'* for cigars, D. Spangle r 9,020 

"Weber's Varnish," for varnish, Weber Var- 
nish Company 9,017 



PRINTS. 

"Clothing," for clothing* W. G. Bnth 47.1 

1 1 n s N<« Li|U!iL" Hir i'..iiiL.'!i^.M mUk. JV.nlrnw 
CondeiisiMl Milk Co 474 

"Pratt's Official Chart Different Pr^-la of 

Horses," for a food* Pratt Food Co. - 475 

"Trustworthy TiiUurmj:." for tailor-mmlo gar- 
ments, Heller & Benson ,., . 472 



A printed copy yf the specification and drawing 
of a try patent in the foregoing list, or any patent 
In print issuvd since 1&83, will he furnished from 
this otlice for 10 cents, provided the name ami 
number of the patent desired and the dati> iiy 
fflvfii. Address Muuti & Co., 381 Broadway, New 
i T oi-b. 

Canadian patents may now be Obtained by the In- 
Fentors for any of the Inventions named In the fore- 
£«liiff list. For terms and further particulars 
ftddreas Munn &. Co., 361 Brnaflway, New York. 



NEW BOOKS, ETC. 

The Manufacture of Lake Pigments 

from Artificial Colors. By Francis 

Jennison, F.I.C., F.C.S. London: 

Scott-Greenwood & Co. New York: 

D. Van Nostrand Company. 1901. 

8vo. Pp. 136. Price $3. 
The term "lake color" is used to distinguish 
pigments made from dye stuffs and coloring 
matters by precipitating the coloring matter 
as an insoluble compound which can then be 
used for pigmental purposes to distinguish 
them from natural pigments, such as ochre, 
umber, etc., and from chemical colors manu- 
factured by direct combination or decompo- 
sition of distinct salts, e. g., such colors as 
lead eliminates, Chinese bine, emerald green, 
etc. This is a very valuable treatise and is 
accompanied by plates containing samples of 
papers treated with lakes. There are sixteen 
plates. It is a most successful and valuable 
contribution to the literature of technology. 

Manufacture of Mineral and Lake Pig- 
ments. By Dr. Josef Bersch. Lon- 
don: Scott-Greenwood & Co. New 
York: D. Van Nostrand Company. 
1901. 8vo. Pp. 476. Price $5. 
The present volume contains directions for 
the manufacture of all artificial artists' and 
painters' colors, enamel colors, soot and metal- 
lic pigments and is a text book for manufac- 
turers, merchants, artists and painters, and is 
translated from the second revised edition by 
Arthur C. Wright, M. A. We hardly know any 
branch of chemical technology which has made 
such wonderful advances of late as the manu- 
facture of colors. A large number of pig- 
ments have been recently discovered, dis- 
tinguished by beauty of shade and perman- 
ence. The chemists are continually endeavor- 
ing to replace handsome and poisonous colors 
by others equally handsome but non-poisonous. 
The author has avoided the receipt "fetish"' 
and has endeavored to make clear to the 
reader the chemical processes to which regard 
must be had in the manufacture of the differ- 
ent pigments. The treatise is the best we '. Technical Gas Analysts 



in a unique contribution to scientific literature 
which will prove of permanent value. The 
book is withal very readable. 
Municipal Administration. By John A. 
Fairlie, Ph.D. New York: Macmil- 
lan & Co. 1901. 8vo. Pp. 448. 
Price $3. 
Cities are the mark of civilization advanc- 
ing beyond the stage of self-sufficing agri- 
cultural villages. They bring forward entire- 
ly new problems, and how to treat them has 
been the study of thousands who are called 
upon to govern our cities. Some of them are 
wisely governed, and some the reverse, but 
there is no question that a book like the 
present, placed in the hands of the mayors of 
cities, would prove its great worth. The 
whole organization of the city is taken up, and 
each phase of the subject is discussed in a 
broad and rational manner. 

Recovery Work After Pit Fires. By 
Robert Lamprecht. New York; The 
D. Van Nostrand Company. 1901. Pp. 
171; 7 plates. Price $4. 
The above volume is the result of long ex- 
perience in various mines in different parts 
of the world. It is a practical mining work. 
The author, after an introductory chapter 
giving the causes of fires in coal mines, de- 
votes the remainder of his book to prevent- 
ive regulations, methods of extinguishing, ap- 
pliances for working in irrespirable gases, 
and means for rescuing imprisoned miners. 

The Risks and Dangers of Various Oc- 
cupations and Their Prevention. By 
Leonard A. Parry, M.D., F.R.C.S. 
New York: The D. Van Nostrand 
Company. 1901. Pp. 192. Price $3. 
This work sets forth the essential risks 
and dangers of the most important English 
industries, the mode of onset of diseases 
caused by some of them, together with the 
chief symptoms, and measures which may be 
taken by employers and employes to prevent 
such diseases. As most of the industries 
mentioned are followed in America also, the 
book is to be commended to our employers 
of labor and workmen. 

Gas and Coal Dust Firing. By Albert 
Putsch. Translated from the German 
by Charles Salter. New York: The 
D. Van Nostrand Company. 1901. 
Pp. 122; 103 illustrations. Price $3. 
This work is a complement of the author's 
two previous treatises on the subject, which 
dealt with gas-firing and smoke-consuming 
devices that had been patented up to 1885. 
It is a critical study of the various patented 
systems from that time up to the present, 
reviewing what has been done in this field 
and closely examining the practical import- 
ance of the different patented devices for 
burning this fuel. 

Engineering Practice and Theory. By 
W. H. Wakeman. New Haven, Conn.: 
Published by the author. 1901. Pp. 
170; 28 illustrations. 
The author describes the various types 
of modern compound engines and gives thor- 
ough instructions for the engineer as to their 
handling and care. The book is a valuable 
one for engineers and others who have the 
care of steam engines. 

Manual of Elementary Science. By R. 
A. Gregory and A. V. Simmonds. 
London and New York: Macmillan 
& Co. 1901. Pp. 425; 260 illustra- 
tions. 
This book was designed with the purpose 
of providing a repertory of experiments illus- 
trative of the fundamental principles of physi- 
cal, chemical, and astronomical science. It 
contains numerous experiments capable of 
being performed with simple apparatus by 
students and teachers unfamiliar with labora- 
tory methods. It is divided into numbered 
sections corresponding to definite ideas, vari- 
ous aspects of which are first illustrated by 
experiment, and then dealt with descriptively. 
This method has also been carried out as far 
as possible in the astronomical part of the 
book, and is, so far as we know, the first at- 
tempt made at teaching astronomy inductively. 
The book is furnished with suitable exercises 
and questions, and will be of service to all 
beginners in science. 
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This modest Cut and simple verse 
Is but a plea in English terse. 
To you who look for something good, 
Add, paying for it, really should 
Not jeopardize your nane or mon — , 
For engine poor, too weak to nm. 
The Keim will never disappoint 
In wagon, yacht or any joint. 



JOHN R. KEIM, Buffalo. N.Y., U.S.A. 



THE 2%. H.P. WEBER JUNIOR PUMPER; 

has a capacity of 50 gallons 125 feet and 10* gallons 07 jfotft, r 
K<[ii;iis 'At) men pumping wiiter. All complete re:idy j 
to attach t» pump. Uses gasoline in pro- 
iHirtK.li to water pumped. Weight aM | 
Utfi. E£ngfn* speed Jtfi revolutions. Can 
V need ftH-ii-tK'r power purposes Sim- 
ple, fi;ife and economic:tl. Outsiile di- ] 
menaioiis, y ft. long, 'A ft. wide, 5 ft. 
high. Capacity, !25 gallons per 
minute !250 feet. 
Weber Gum uiid 
tiuMulinc Engine Co., 

P. O. Box 1114a. KunHiJirt City, Mo. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
do attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, aud, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

.buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 
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Contract Manufacturers 
Difficult Parts or - 
Finished Articles 

UNION MFG. & SPECIALTY CO. 

506-508 Gciicicc Street, 

BUFFALO, H. V. 



The "Wolverine" Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing and self- ^_ 

starting gasoline engine on S .. 
the market. Lightest engine 
for the power built. Practi- 
cally no vibration. Absolute- 
ly safe. Single, double and 
triple marine and stationary 
motors from X '° s> H - P ' 

WOLVERINE 

MOTOR WORKS, 
Grand Rapids. Mich. 




MACHINE WORK WANTED 

Have your Models of Engines, etc., made, and small 
Machine Work done in a thoroughly equipped ma- 
chine shop. Estimates cheerfully given. 
H. BARTOIi BRAZIE1I, 

Engineer and Machinist, Manufacturer of Gasoline Vehicles, 
1811-18-15 Fitzwatcr Street, Philadelphia, Pa. 



THE MIETZ & WEISS KEROSENE 

and GAS Engine 



Kikm from 

1 tyfiOll. P. 




bums KEROSENE 
cheaperand saferthan gaso- 
line. Automatic, simple, re- 
liable. No electric battery 
or flame used. Perfect regu- 
lation. Belted or directly 
coupled to dynamo for elec- 
tric lighting, charging stor- 
age batteries, pumping and 
all power purposes. 

A. MIETZ, 

128-138 Mott St., New York. 
Awarded Gold Medal Pan-American Exposi- 
tion. Kilfi'alo, 1901. 



ELECTRO MOTOR, SIMPLE, HOW TO 

make.— By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist- 
iug amateurs to make a motor which might be driven 
with advantage by a current derived f rom a battery, and 
which would have sufficient power to operate a foot 
lathe or any macliine requiring not over one man pow- 
er. With 11 figures. Contained in Scientific Amer- 
ican Supplement, no. (>4I. Piice 10 cents. To be 
had at this office and from ail newsdealers. 



have ever seen upon the subject. 

Alaska. Narrative. Glaciers, Natives, 
Vols. I. and II. By John Burroughs, 
John Muir and George Bird Grun- 
nell. New York: Doubleday, Page 
& Co. 1901. Pp. 383. Price $15 net. 
The present portly volumes are a very choice 
example of the bookmaker's art. They are 
beautifully printed anil bound anil the illus- 
trations are of a high order and are well exe- 
cuted, and the color work being especially 



By Frank H. 
Philadelphia 
16mo. Pp. 98. 



Bates. Philadelphia 

Book Company. 1901 

Leather. Price $1. 
The first of a series to be known ag The 
Industrial Gas Series. The author is an ex- 
pert of the subject, and the book seems to 
be an eminently practical discussion of a 
somewhat difficult subject. 

Conduit Wirino and Erection. By L. M. 
Waterhouse. London: S. Rentell & 
Co. 16mo. Pp. 66. 



fine. It is a book which will appeal to all An Introduction to Modern Scientific 



students of travel and exploration and natural 
history. The Ilarriman expedition was one of 
those happy thoughts which sometimes occur 
to those whose position enables them to benefit 
the world at large by the outfitting of such 
an expedition. The papers are ail written 
either by three authors, or by specialists such 
as Professors B. E. Fernow, Henry Gannett, 
C. Hart Merriam and William Ilealy Dall. The 
scientific aspect of the expedition is never for- 
gotten for a moment, and the collaboration 
of these eminent scientific men has resulted 



Chemistry. By Dr. Lassar-Cohn. 

Translated by M. N. Pattison Muir, 
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(8555) W. S. asks: Is it possible to 
consume all the oxygen in a confined quantity 
of air, viz., in a sealed iron pipe? A. Yes; 
by placing copper scraps in the pipe and heat- 
ing the air in the pipe. The oxygen combines 
with the copper, forming a solid substance, 
and leaving the nitrogen uncombined. 

(8556) M. J. M. asks: 1. I have a 
folding camera 4x5, with lens 1 5-10 inches 
in diameter. Can I use it for a 5x7 cam- 
era? A. T« cover a 5x7 plate a lens with 
a focal length of about 8 inches is used. 2-- 
How can I remedy a ground glass which has 
become blurred and spotted by water and 
breathing on it? A. Wash it with soap and 
water, and afterward do not handle it. 
3. Is there any paste made that can be used 
on squeegeed prints that has but little water 
or moisture in it, for it will spoil the print? 
A. There are many formulas in the photo- 
graphic books for pastes or mountants made 
of gelatine. These do not penetrate the pa- 
per very much. 4. Can you give me the form- 
ula for flash-light powder? A. Flash-light 
powder is finely powdered magnesium. You 
should buy it from photographic dealers. 5. 
Will you please tell me what is the matter 
with my intensifying solution. 1 made it as 
per directions, but after it had stood several 
days it became crystallized at the bottom and 
shaking would not dissolve it. A. The water 
is saturated with the substances employed in 
the formula. Filter the solution. It is not 
injured by the crystals. G. I have a lot of 
trouble with my exposure. I cannot always 
time it just right. Which would be the best 
for me to do — to get an exposure meter or 
an exposure book in which I would have to reg- 
ister every exposure? A. Nothing but expe- 
rience and a careful study of the light can 
enable you to expose properly. You cannot 
become a photographer by the use of a meter or 
a book. It is, however, well to record the condi- 
tions of our exposures, so that we may study 
them and improve by our experience. Keep an 
exposure book by all means. 7. I wish to be- 
come proficient in the art of photography. 
What book or books would you advise me to 
procure to advance in that direction? A. We 
recommend and can supply you with the fol 
lowing books relating to photography : "The 
Amateur Photographer," by Wallace, price 
$1 : "A Manual of Photography," by Broth- 
ers, price $fi, post free. 8. Is there any way 
to burnish my prints and keep the card from 
curling without a burnisher? A. We do not 
know of any way of burnishing without a 
burnisher. Most amateurs use paper which 
has no gloss, such as velox, platinotype, bro- 
mide, etc. 0. Is it necessary to have a li- 
cense to sell pictures? A. Some cities may re- 
quire a license for selling anything. We do not 
think a license is required to sell a photograph 
any more than to sell a penny whistle you may 
have made. 10. Can you give me the address 
of some firm that has good lenses? A. See 
our advertising columns for addresses. 

(8557) C. M. writes: 1. I want to use 
a call bell in kitchen, battery to be in second 
story, from which run two wires. I want one 
push button in one room, one in second room, 
one in parlor, one in room down stairs, also 
one in dining room — five push buttons ; how 
could I connect all buttons to work properly 
with only one bell? A. Carry one wire from 
one post of the battery to the bell, and from 
the other side of the bell a wire which shall 
branch through each push button to the other 
side of the battery. There will then be a 
complete and separate circuit through battery, 
bell and a push button. 2. I have one lamp. 
8 candle power, 2G volts : could I light it with 
14 cells improved standard Fuller battery? 
If so, how about the amperes it will use with 
2G volts? A. You probably can light the 
lamp when the battery is freshly charged. 3. 
How old is Mr. Edison? Also, who was the 
tirst that invented the electric light? I mean 
both the arc and incandescent lamp? A. Mr. 
Edison was born February 11, 1847. The first 
man who ever saw a spark from artificially 
excited electricity is said to have been Otto 
von Guericke in 1GG0. This was the first elec- 
tric light. Sir Humphry Davy is credited 
with first producing an electric arc light in 
1801, He had a battery of 3,000 plates, each 
four inches square, and used charcoal points 
(Continued on vaae S1U) 
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made of wood, which he immersed in a mercury 
hath to increase the conductivity. With this 
he melted many refractory substances, lime. 
platinum, sapphire, diamond. The man who 
first heated a wire red hot had the first incan- 
descent lamp. We do not know who lie was. 

(8558) H. E. G. asks: 1. What causes 
the humming sound heard at the receiver of 
a "phone during a longdistance connection 
(Xew York to Philadelphia ) V A. The run 
ning of the dynamo at central hy which t lie 
system is worked. '1. Would not an alternating 
current (high tension) circuit parallel to 
'phone wire have a tendency to cause sue h 
effect'.' A. Yes. The transposing of the line 
wires on the poles destroys the induction ef- 
fect from currents upon parallel lines. ."J. 
What is the object of transposing telegraph 
circuits'; 1 Are they affected by induction*: A. 
The effect of transposing line wire is as given 
above, in answer to (pies t ion 'J., 4. Why did 
such a long time elapse between the discovery 
of electro-magnetic induction ( l8:il ) and the 
invention of the dynamo (1807)'; A. The 
world was not ready for it. 5. Are single- 
phase alternating current circuits ever oper- 
ated on the three-wire system of distribution 'i 
A. We do not know whether this has ever been 
tried. 

(8559) J. H. L. asks: I have a long- 
distance telephone in my office. A portion 
of the day the office is locked and [ am en- 
gaged in another room about one hundred feet 
distant, where X cannot hear the bell ring. 
How can I arrange to hear the signal in the 
latter room without having a second long- 
distance 'phone installed? Can I rix up a 
separate two-battery call telephone that will 
transmit the sound from one room to the 
other, thus notifying me that the bell is ring- 
ing ? A. You can have a second bell put in 
so that the call shall ring in both places all 
the time. Or you can switch out the second 
bell when you do not wish it to ring. Many 
physicians have such an arrangement for night 
calls, placing the extension bell in their sleep- 
ing room. 

(8560) J. T. H. asks: 1. If you rub 
with- flannel a stick of sealing-wax held in 
the hand, it becomes electrified. If similarly 
you rub a rod of brass it does not become 
electrified. Explain the differences. A. The 
wax is an insulator, the brass is a conductor, 
and its electricity flows off as fast as it is 
generated. Insulate the brass and it can then 
be charged. 2. Is it possible to obtain a mug- 
net with a single pole ? A. No. 3. Can you 
magnetize a steel ball, 3 inches in diameter, 
and where is the equator ? A. Yes. If sym- 
metrically magnetized, the equator will be at 
the largest place between the two poles and 
equidistant from them. 

(8561) W. F. R. writes: Is it not a 
fact that wireless telegraphy was known and 
practiced (experimentally) as much as fifteen 
to twenty-five years ago '} I remember read- 
ing (I think in SCIENTIFIC American) of 
some one who succeeded in sending a message 
a distance of eleven miles between mountain 
peaks in Virginia. A. Wireless telegraphy has 
been known much more than twenty-five years. 
Between 1840 and 1830, Prof. Joseph Henry 
made this record in a published paper : "A 
single spark from the prime conductor of a 
machine of about an inch long, thrown onto 
the end of a circuit of wire in an upper room, 
produced an induction sufficiently powerful to 
magnetize needles in a parallel circuit of iron 
placed in a cellar beneath, at a perpendicular 
distance of 30 feet, with two floors and ceil- 
ings, each 1 4 inches thick, intervening." This 
was not the sending of a message, but the man 
who did this was not far from sending mes- 
sages in the same way. lie also placed a "oil 
5Mj feet in diameter against a door and at a 
distance of 7 'feet from another coil of 4 feet 
diameter. Shocks were felt in the tongue 
from the terminals of the second coil when 
the circuit of a battery of eight cells was 
broken in the first coil. This was sending 
signals with the tongue as a receiver. In 
1885 Mr. L. J. Phelps installed a system of 
telegraphing to trains on the railway between 
Mott Haven and New Rochelle, N. Y. The 
message was sent along a wire between Uie 
rails and received in the baggage car of tlifl 
moving train, wherever it happened to be 
along the line. This was soon replaced by the 
Edison system, and this was employed by the 
Lehigh Valley Railroad in running its trains. 
A man who was connected with this system 
has recently stated in print that he had 
received messages by it at a distance of 10 
miles from the line, using a wire fence to 
receive with. In subsequent experiments the 
same writer states : "A large induction coil 
similar to that used by Marconi was used, 
and 10 to 20-mile messages were of common 
occurrence." 

(8562) T. W. B. asks: Can you in- 
form me what length secondary spark it would 
be necessary to have In order to transmit 
wireless messages to a distance of 2% miles 
overland, using other apparatus described in 
Supplement 1303? I have about 45 feet ele- 
vation for radiators. Can you refer me to a 
Supplement giving directions for constructing 
such an induction coil 1 A. We do not know 
the exact length, nor do we advise anyone to 
build a coil which would only give the exact 
length for the distance he supposes at present 
he will send a message. It is better to have 
a reserve of power at hand. We should Dot 

(Continued on page 815) 
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quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year ; four months, $1, Sold by all newsdealers. 

MUNN & Co. 361 ■>«•«■»., New York 

Branch Office, 625 F St. Washington. D. G. 



think of making a coil with less than a six- 
inch spark. Much a coil is described in Sup- 
plement No. 1124, price ten cents. 

(8563) A. B. asks: 1. Why are mag- 
neto calls used on telephones instead of the 
common make and break bells V A. The mag- 
neto machine generates a current well adapted 
to ringing the bell. No battery is required. 
It is less liable to get out of order than if a 
battery were employed to ring the bell. '2. 
Is the armature of a magneto bell a permanent 
magnetv If not, please state what causes it to 
vibrate. A. The bell has a polarized armature. 
This is a permanent magnet, which moves the 
instant the current varies the magnetism 
around it. It works more easily than a bell 
with a battery could do. All such matters are 
fully explained in Webb's "Telephone Hand- 
book," price $1 by mail. 

(8564) H. L. B. asks: How much No. 
30 wire will it take for the secondary of a coil 
giving a one-inch spark, and how much and 
what size wire for the primary coil to be used 
for wireless telegraphy ': A. It is a very good 
coil which gives an inch of spark for a pound 
of secondary. For primary coils from 12 to 
1G wire may be used. 

(8565) J. R. F. asks: 1. What amount 
of weight can be lifted with a pound of metal 
charged with lodestone as heavily as it can be 
charged V. A. There is a great difference in the 
weight lifted by permanent magnets. You will 
do well if you lift a pound with a magnet 
weighing as much as a pound. Nor can you 
magnetize a bar magnet well with lodestone. 
It should be magnetized with an electric cur- 
rent, if you would produce a strong magnet. 
2. Does the metal charged lose its power to lift 
in time by using it. A. No ; a magnet is not 
injured by working. If left with a keeper 
on its poles and handled with care, no loss 
of strength need take place. 3. Can cast iron 
be charged as well as any other metal? A. 
Steel is the only metal of which a permanent 
magnet can be made. The best tool steel 
should be used. 

(8566) K. S. A. asks: Is there any 
method known by which a picture or outline 
can be thrown on a screen in daylight, on the 
principle of the magic lantern, without mak- 
ing the room dark V For instance, could the 
outline be thrown on as a shadow ? A. A 
lantern slide can be thrown upon a screen in 
a room by daylight if an electric arc lamp is 
used for an illuminant. It will not be as 
distinct as if the room were darkened, but 
still it can be distinctly seen. 

(8567) W. E. F. asks: What would* 
be the apparatus necessary to charge a storage 
battery from a trolley wire of an electric rail- 
way, and what size battery for 5 horse power 
motor to run say 10 hours ; and about what 
would the outfit cost, and how long would it 
take to charge it 'i A. You will require half 
as many storage cells to run your motor as 
the volts taken by. the motor, since each cell 
will give 2 volts. To obtain the number of 
amperes you will need, divide T4G by the volt- 
age of the motor. This gives the amperes for 
one horse power hour. Multiply this by 5 and 
by 10, and you will have the ampere hours 
required for 5 horse power for 10 hours. Now 
go to the electric railway company and ask 
them to fit you out to charge the battery. We 
do not know the cost, nor do we know exactly 
what you will need. But the engineer of the 
company will know. 

(8568) L. E. A. K. asks: 1. Is the 
current that leaves a telephone in talking the 
battery or an induced current? A. An induced 
current. The induction coil is to be seen in 
the box of the transmitter in many forms of 
apparatus. 2. Are telephone generators alter- 
nating or direct current? A. The magneto 
generator by which the call bell is rung is an 
alternating current machine. 3. Can a direct 
current be transformed from a higher to lower 
or lower to higher without going through a 
rotary transformer ? A. Yes ; by an induc- 
tion coil it is transformed to a pulsatory cur- 
rent in one direction. 

(8569) C. C. McC. asks: Do you pub- 
lish a work on the construction of voltmeters 
and ammeters that would enable one to con- 
struct one for use on an isolated plant ? A. 
Supplement No. 1215, price ten cents, will 
give information for the construction of a volt- 
meter and ammeter which may answer your 
purpose. 

(8570) S. C. asks: 1. A party of us 
visited an electric plant. The electrician at- 
tached to the end of the poles of the dynamo 
two large pieces of iron, then inserted them 
into a saline solution, saying he would boil 
water, but I thought what he called boiled 
was only the decomposition of the water to 
Mo 4- O. Am I correct V A. Both decomposi- 
tion and heating of water takes place, and the 
water is soon heated to boiling. 2. The elec- 
trician said if the two pieces of iron at the 
end of the poles were to touch one another, 
it would blow up the dynamo. In that case 
what would cause it to blow up ? A. If the 
plates were brought to touch each other, the 
resistance would be brought so low that an 
enormous flow of current would take place 
(Ohm's law), and this would heat the dy- 
namo so that the wire would soon melt, unless 
there were a fuse which would blow and tut 
off the current. It would not be an explosion 
in any ordinary sense of the term, but a burn- 
out. We cannot change your dates unless you 
send full address. 
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HOW TO MAKE AN ELECTRICAL 

Furnace for Amateur s Use.— The utilization of liO volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. Tbis valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be mude by any amateur who is versed in the 
use of tools. Tbis article is contained in Scientific 
American Supplement No. 118*.}. Price 10 cents, 
for sale by Munn & Co., afil Broadway, New York City, 
or t>y any bookseller or newsdealer. 
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SOLD EVERYWHERE 

Sent by mail if your dealer does not supply you 

Williams' Shaving Stick, - -25c. 

Yankee Shaving Soap.ikoundor Square), 10c. 

Luxury Shaving I ablet, - - . 25c. 

Swiss Violet Shaving Cream, - - 50c. 

Williams' Shaving Soap (Barbers'), 6 Round 

Cakes, i lb., 40c. Exquisite also for toilet. 

(Trial Size) Williams' .Shaving Tablet for 2c. stamp 

" " " " Stick " 10c. " 

Tbe only firm in tbe world making a specially 

of SHAVING Soaps 

THE J. B. WILLIAMS CO., Glastonbury, Ct. 

LONDON PARIS DRESDEN SYDNEY 



100% MORE LIGHT 

in useful directions without addition- 
al cost by using tbe world renowned 

SHELBY "USEFUL LIGHT." 

100 tests have demonstrated conclusively 
that «ur lamp will diffuse more uteful 
light for less cost than any other extant. 
Many firms of national reputation use no 
other make. The best way t« preve ouri 
statement is to try the lamp. Write us 
for prices and particulars. 
SHELBY ELECTRIC CO. ,100 Fish St.. Shclby.O 




RUBBER STAMP MAKING. — THIS 

article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thoroughly 
practical article written by an amateur who has had ex- 
oerience in rubber stamp making. One illustration. 
Contained in Supplement 1110. Price 10 cents. For 
sale by Munn & Co, and all newsdealers. 



Search Lights, Electric Gas Lighters. 

Push the 
"plate " or lev- 
er, it lights 
For all uses 
where candles, 
lamps, etc., are 
dangerous. $2 
by mail or express prepaid 



NEW STANDARC 



Electric Searchlight. 

Extra batteries, 35 cents. 



New Standard Electric Gas Lighter. 

$1.50 each. 




Good for one year in any home. (New cells by mail, 40c. 
Quantities, $16 per hundred.) Money makers for bright 
people. Agents wanted. WM. ROCHE, Inventor 
and Sole Mir., 4*} Vesey St., New York, N., Y. 

ACETYLENE GAS AND CARBIDE OP 

Calcium.— All about the new illuminant, its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments perf»i medwith it. A m»st valuable aeries 
of articles, giving in complete torm the particulars ot 
tbis subject. Details of furnaces for making the carbide, 
gas generators, gasometers, burners, etc. Contained, in 
Scientific American Supplement Nos. »»:,>, 
1004, 1007, 101*}, 1014, 1015, 1 O 1 b. 1 OUtf, 
10.15, 1038, 1057, 1064, 1071, 1072, JUS'J, 
1US3, lOSl. 1085, 108*5, 1104, 11*4, I 1 11*2, 
1 149.1 ISO, Itt03,itt04, 1 -206 and 1200. Price 10 
cents each, by mail, from this office, and all newsdealers. 




SHAVE YOURSELF AND SAVE MONEY. 

TESTIMONIALS FROM MANY USERS. 

Our little device makes sbaving a pleasure. By a simple 
method mf preparing tbe water f«r the lather, we overcome 
all the tortures «f shaving an* give vou 

A RAZOR WITH THE FINEST CUTTING EDGE. 

Your razor's edge has microscopic teeth the sharpness of 
which our apparatus preserves and augments. Send stamp 
for free folder with particulars. A unique and very useful 
article, saving much time, and especially prized by those 
who shave themselves. 
F* G. FOWLER & CO., Bridgeport, Conn., U.S.A. 





OCATTI F Wash., Gateway to Alaska and 
OCHI I Lb) Orient, offers superb natural advan- 
tages, mining, manufacturing (free sites), lumber, agri- 
culture. Investments bank guaranteed. Homes and 
farms for all. When coming, use our office, 1119, 1121, 
1123 First Avenue. United States securities Company, 
Seattle. 



GAS ENGINE DETAILS.— A VALUA- 

ble and fully illustrated article on this subject is con- 
tained in Supplement No. 1*29*1. Price II cents. B'or 
sale by Munn & Co. and all newsdealers. 



I ^^ YOU have a workshop you need 
* I The Model Maker, Send 25 cents 
for one year to Box 136, Station B, 
Cleveland, Ohio. 



AND EXPERIMENTAL WORK. 

An engineering department and a tbor- 
„.hly equipped laboratory at your ser- 
vice. Lawrence J. Zimmerman, Electrical anil 
Mechanical Engineer. 116-111 Centre Street, New York. 
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MATCH FACTORY MACHINERY. W. E. 
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Catalogue of Architectural, Scientific 
and Technical Books. 
Prospectus for 1902, for "Architects' and 
Builders' Magazine," monthly $2 a year. 
T. C0MST0CK, Pub., 23 Warren St., New York. 
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4 EXPERIMENTAL WORK. 

Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg.. Franklin Square. New York. 
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Clinton, la. 
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UNPRECEDENTED MOVEMENT OF HOME SEEKERS 

TO THE PROVEN FARM LANDS OF THE WEST. 

VIA THE NICKEL PLATE ROAD. 

Since starting our special effort to attract attention to 
the Nickel Plate Rd., and its superior facilities and at- 
tractions to the Home Seeker contemplating a trip to 
tbe WEST, such interest isapparentm our service, and 
so much encouragement has been given us, that we will 
have personally conducted parties via the Nickel Plate 
Road, leaving Buffalo the first and third Tuesdays of 
each month during the period these low rates are in 
effect. 

Eastern farmers are just awakening to the fact that 
they can enjoy some of the prosperity being meted out 
to the WESTERN FARMER, and are going after it. 
Join one of these special parties. Try the superior ser- 
vice of the Nickel Plate Road. The meals served in tbe 
.Nickel Plate Dining Cars are the best in tbe world; 
prices 35c. to $1.00. Quick service and lowest rate is 
our motto. 

Write F. J. Moore, Gen'l Agt., Nickel Plate Rd., 291 
Main St.. for all information regarding Western Farm 
Lands, and rates for these popular excursions. 

LOW HOMESEEKEltS* KATES. 

During March and April the Nickel Plate Road will 
have special low one way Settlers* Rates to points in 
tbe Northwest and Pacific Coast, to enable Eastern 
homeseekers to take advantage of the prosperity in 
store for those who take up the cheap Western lands, 
whose fertility has been proved. Three fast through 
trains each way daily, equipped with finest high-hack 
seat coaches, and latest Pullman parlor and sleeping 
earn, and dining cars serving unsurpassed meals at 35 
cents to $1.00. For full information, write F.J Moore, 
Gen'l Agt. Nickel Plate Road, 291 Main St., Buffalu.N. Y. 



! HYPNOTISM 

(S Would you possess that strange mysterious power which charms and fascinates men and 

ft women, influences their thoughts, controls their desires and makes you supreme master of every 

ft situation? Life is full of alluring possibilities for those who master the secrets of hypnotic 

ft influence; for those who develop their magnetic powers. You can learn at home, win the friend- 

ft ship of others, increase your income, gratify your ambitions, drive worry and trouble from your 

ft mind, improve your memory, overcome domestic difficulties, give the most thrilling entertain- w 

ft ment ever witnessed and develop a wonderfully magnetic will power that will enable you to w 

'(\ overcome all obstacles to your success. vW 1 

|j You can hypnotize people instantaneously- ^uick as a flash— put yourself or anyone else to sleep \l> 

fi at any hour of the day or night - banish pain and suffering. Our free book tells you the secrets of <•> 

ft this wonderful science. It explains exactly how you can use this power to better your condition in \|> 

ft life. It is enthusiastically endorsed by ministers of the gospel, lawyers, doctors, business men and y|/ 

ft society women. It hen. fits everybody. It costs nothing. We give it away to advertise our college. \t> 

ft write for ft to-day. American College of Sciences, Dept. SHI 4, 420 Walnut St., Philadelphia, Pa. <*> 
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WINTON CONSTRUCTION 

PRESENTS = 

Simplicity — Strength— Durability— Beauty— Accessibil- 
ity to all parts- 
Ease of adjust- 
ments -Low 
center of grav- 
ity—Long wheel 
base, easy steer- 
ing and comfort- 
able riding — 
Automatic lu- 
brication -Ab- 
sence of vibra- 
tion, heat and 
o b j e c t i onable 
TOFHI>G CAR. ^ ^ . o*ors— Sattsfac- 
iH'i lu-hitble tomienu. Price. *2,#»#. tory ignition 
and combustion Reliable brakes— Perfect water circu- 
lation—Interchangeable parts, etc. etc. 
THE WINTON MOTOR. CARRIAGE CO., 

48fi Belden Street, Cleveland, Ohio, U. S. A. 
Branches in New Y«rk, Chicago, Boston, Philadelphia. 
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Motor Bicycle 



makes an average of 35 miles an hour over most 
any sort of road without effort and with 

PERFECT SAFETY. 

The Mitchell is a Bicycle Automobile built for one; 
is always undt*r perfect control ; as simple in opera- 
ting as an ordinary wheel. It is built for wear and 
tearand not for a toy, and is FULLY GUAR- 
ANTEED. Information sent free. M'f'd. only by 

WISCONSIN WHEEL WORKS. Dept.G, Racine.WJS. 



OUR STEAM CARRIAGES EXCEL IN 

EASE of HANDLING 

Reliability , Running 
Qualities, Strength 
and Finish. Impossi- 
ble to tell all about 
tbem here. Write 
us for catalogue. In- 
quiries cheerfully 
answered. Desir- 
able agents wanted. 
THE CONRAD 
MOTOR CARRIAGE 
COMPANY, 

1417 Niagara St., 

BUFFALO, N. Y. 




ELECTRIC LAUNCH MOTOR. — THE 

design in this papor is for a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and i feet 6 inches beam, drawing 18 incbes, and 
\t* capable of propelling such craft at a speed of 7 miles 
per hour. Illustrated with 21 cuts. See Scientific 
American Supplement, No. 1202. Price 10 cents by 
mail, from tuis office, and from ail newsdealers 
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KhoteJ 

is a gas range for city or 
country homes, small, 
compact and powerful ; 
burns without smoke, 
soot, or smell ; generates 
its own eas from kero- 
sene ; economical in first 
cost and maintenance. 
Prices from ¥3.75, up- 
wards. Send stamp for 
catalogue. 

HYDROCARBON BURNER COMPANY, 
192 Fulton Street, New York City. 




EDSONS SYSTEM g^yn^M^ 

CESSPOOL matter. Smaller Complete Onttlt- for Private 

. Estates, lintels 
f and Institutions. 
Tlie F. S. 
Military 
Government 
abroad and many 
cities in the U. S. 
use our outfits. 
Send for Catalog 
K3. 

Fl>KOV MANUFACTURING CO., 

133 Commercial Street, Boston* Mass., U. 
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BICYCLE TIRE REPAIRING. — THE 

'finding of Single Tube Tires. - A practical articleillus- 

■ting.the method of inserting patches and plugs with 

v.* and pluggers, together with rubher band olUERing 

the use of puncture bands. $ illustrations. Con- 

.ml in Supplement 110'J. Price 10 cents. For 

.,e y bMunn & Co. and all newsdealers. 
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GEO. B. CARPENTER & CO., 

Established 1840. 

STABLE TENTS, with or without walls, 

CONTRACTORS' TENTS, 

WATERPROOF BAGS and OILED CLOTHING. 

Our Kahki Tents and Covers are used by the 

Government in preference to all others. They are 
waterproof, mildewproof and r»tproof. We also 
make the well-known ** Yankee" Teat Cot. 



i stamps for our new 88-page catalog, il lustra tin 
Better go«ds and lower prices than offered 



and quoting every style of tent made. 
iy any other maker. 



200-208 SOUTH WATER STREET, CHICAGO, ILL. 
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The Waterless Knoxmobile. 

A Business, Pleasure and Touring Car combined, 

FKATURES-Grooved pins and 
forced air system for cooling the en- 
gine. Folding front seat, facing for- 
ward for extra passengers Entire 
rear of body for carrying purposes 
Two hundred miles 
on one supply of 
gasolene. Very Rate, 
due to ita simple 
control, two foot 
brakes and one dou- 
ble acting band 
. brake. Extremely 
ftfeasy riding, due to 
^ its long flexible side 
springs with swiv- 
eled ends. A great hill climber and very speedy, due to 
its powerful eigbt borse power engine. An ideal Doc- 
tor^ vehicle. Price $ 1 ,000. Witb top Si , 1 00. 

KNOX AUTOMOBILE CO., - - - Springfield, Mass, 
New York Agency, 139 W. 38th Street. 




Columbian Spirit. 



TRADE MARK. 



A Chemically Pure Metbyl Alcohol. Price in bbls. 
and % bbls., $150 per gallon. Columbian Spirt cannot 
be taken Internally, but for manufacturing purposes is 
the equal of alcohol. It is a water white spirit testing 
99 per cent, of pleasant odor and free from impurities. 
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CARRIAGES 

FISK RUBBER COMPANY, CHIC0PEE FALLS, MASS. 

Write for information. 
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The Exponent of Highest Art in 
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STATE LINE MFG CO., Chattanooga, Tenn., U. S. A. 
107 Chambers St., New York. 




1 Pay The Freights <U9^ 

Will ship C. O. D. to any statioD in the United States for ^1^ •• \J 

The "WILLARD STEEL RANGE" 

Has 6 8-in. lids, oven 17x12x21, 15 gallon reservoir, large warming closet, duplex 
grate, burns wood or coal, weighs 400 lbs, lined throughout witb asbestos. 
GUARANTEED TO BE AS REPRESENTED. Write for free descriptive 
circulars and testimonials irom parties in your section who are using one. 

WM. a. WILLARD, Dept. 14, 619 N. 4th St., St. Louis, Mo. 
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Factory 
Prices 



Our prices on all kinds of carriages and harness 
are actual factory prices. The dealers and job- 
bers have been eliminated in our system of sell- 
ing direct from factory to customer. We are 
saving money for thousands of carriage buyers 
all over the country — we can save money for you. 



Write for our 
catalogue, de- 
scriptive of 
buggies, phse- 
tons, surreys, 
etc. It gives full particulars of our system, and shows 
the carriages. It also gives wonderfully low prices 
on harness, robes, etc. The largest assortment in 
America to select from — and the broadest guarantee 
goes with each purchase. Catalogue Free. 

THE COLUMBUS CARRIAGE & HARNESS CO., 



ST. LOUIS, MO. 
P. O. Box 54. 



/ Write to 
\ nearest office 



1 COLUMBUS,0 
. J P. O. Box 77S. 




No. 4020. Price $54.30 
Shipment from Columbus 



'■' From Sunrise to Sunset poor paint 
: cracks and crumbles in heat and 
■ weather. The paint tliat enduresis 

PATTOM'S P s r SSf PAINT 

'Lasts for years; guaranteed for 
. five. We are always glad to advise 
: on any paint question. Book free. 

PATTON'S PAINT COMPANY, 
227 Lake Street, Milwaukee, Wit). 
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$10.00 WORTH OF FUN FOR 10c. 

We Bend first-class apparatus and full directions. Great 
Vanishing Half Dollar trick, 2 Packs of Trick Card B.GrMt 
Book Artof Majjie and out l&rgeillustr&ted200pageCat- 
alogueof tricks, novelties, pi ay a, books, etc., all forlOo, 
postpaid. VERNEL0 & C0.282 Michigan Ave. Chicago.IU. 



ROTARY ENGINES.— ARTICLES ON 

this type of engine, giving many details and illustra- 
tions, are contained in Supple m ent Nos. 1 1 58* 
1186, 1193 and 1309. Price 10 cents each. For 
sale by Munn & Co. and all newsdealers. 



RIVETT LATHE 

From $100 to $1700 Each, 

GOLD MEDAL 

AT THE PAN- AMERICAN EXPOSITION. 

Bf Send for new Catalog.^! 

Faneuil Watch Tool Company, 
BRIGHTON, BOSTON, MASS. 
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'•Perfection" AIR MATTRESSES 

(Trade Mark) 

In Camp On The Yacht Or At Home 

THE IDEAL BED OR COUCH 

Strictly hygienic--Non-absorbent — Odorless. 

A BOON TO TITE INVALID— A LUXURY FOR THE WELL 

Light weight, and when deflated can be packed in small space. 

SEND FOR CATALOGUE AND PEICE LIST 



Mechanical Fabric Co., 



Providence, R. I. 




BICYCLE MOTORS, $50. 

Bicycle mot»r castings, $10. A com. 
pletB line of small gasoline motors and sets 
of castings from 1)£ to 3 horse power. 
For stationary, automobile or marine pur- 
poses. A 2-cent stamp gets our catalogue. 
STEFFI-: Y MFG. CO. 
2722 Brown Street, Philadelphia, Pa. 




One with a "dependable" point, a uniform 
grade— one that draws a clear, sharp, weil- 
defined line, and to do this you will have to 
choose 

DIXON'S AMERICAN 

GRAPHITE PENCILS 

the best made lead pencil in any country. 
Hard, soft or medium. Suitable for all pur- 
poses. Architects, draftsmen, clerks, re- 
porters, etc., find them a boon. 

Send 16 cents for samples. 

Worth double the money. 

JOSEPH DIXON CRUCIBLE CO. 
Jersey City, N. J. 




"The New 
Henricks M 
Igniter n? 

Is superior to all oth- 
ers. Especially adapt- 
ed to Marine and Au- 
tomobile Engines. 
Successfully works 
jump snark coil. 
Booklet free. 

Henricks Novelty Co. 
617-619 S. Illinois St. 
Indianapolis, Ind. 




-GASMOBILE- 

STANHOPE. SPECIAL, SURREY and T0NNEAU BODIES. 

9, 12 and 25 H. P. SPEEDS, 25, 30 and 40 MILES. 

HIGHEST FINISH. BEST WORKMANSHIP. 

IMMEDIATE DELIVERIES 
AUTOMOBILE COMPANY OF AMERICA 

Marlon, Jersey City, New Jersey 



FOR m REN 




OF BRAINS 



I0ARS 



-MADE AT KEY WE.ST>- 

These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 

C0RTEZ CIGAR CO., KEY WEST. 





Hartford Typewriters made with either single 
Or double keyboard. Price $65.00. Catalogue 
on application. 

HARTFORD TYPEWRITER CO., 

4?3 Capitol Ave, Hartford, Conn., U. S. A. 



Money. 



All varieties at lowest prices. Rest Railroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Safes, 
Sewing Machines, Bicycles, Toots, etc. Save 
Lists Free. Chicago scale Co., Chicago, 111. 



WE HELP 



Electrical, 
Mechani- 
cal and 
Scientific 
Apparatus 
FREDERICK 
316 William 



THE 

ASSISTANCE 

OF A 

COMPETENT ENGINEERING 

DEPARTMENT 

GIVEN TO 

INVENTORS. 



Inventors. 



St., 






Cbe typewriter exchange 

\% Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St., BOSTON 
817 Wyandotte St., 

KANSAS CITY, M0. 
209 North 9th St. 

ST. LOUIS, M0. 
m, 432 Diamond St.. 

PITTSBURGH, PA. 
5 North Calvert St., 

BALTIMORE, MD. 
S36 California St.. 

SAN FRANCISCO. CAL. 
We will save you from 10 
to 50% on Typewriters of all makes. Send for Catalogue. 




The New Sun Typewriter. 




A REVELATION. 

A Type-Bar Machine. 
Highest Speed. 
Lightest Touch. 
Visible Writing. 
Universal Keyboard. 
Beautiful Work. 



Price, 



No. 1, $25.00. 
No. 2, $40.00. 



THE SUN TYPEWRITER CO., 
339 Broadway, New York. 




Gf» FRANKLIN 
Model Shop 



The Franklin Gas Engine 

One-Half Horse I'ower 

worth $100 complete. We sell all neces- 
sary castings, mater als and detail draw- 
ings f »r $16.50. For real work— n«t a t«y. 
450 revolutions per minute. Upright or 
horizontal form. Finished parts sold 
separately. Runs by gas or gasolene. 
For boys and men with a mechanical 
turn. W rite for circular 9. 

PAKSELL &. WEED, 
139-181 West 81st St., Wew York. 



CHARTER ENGINE 

TTflPTI a nv Place 

XH by Any One 
UUJjU for Any Purpose 
Stationaries. Portables, Sawing Outfits, 

Hoisters. Engines and Pumps. 
FrjKi— Gasoline, Gas, Distillate. 
Send for Illustrated Catalogue mnd Testi- 
monials, and State Your Power Needs. 

CHARTER GAS ENGINE CO.. Box 148. STERLING. ILL. 




TYPEWRITERS 

Absolutely New MANHATTAN at much less than 
manufacturers prices. Second-hand, all makes. Send 
for Catalogue. 
F. S. WEBSTER CO., 333 Congress St., Boston. Mass. 



T\ 



NEW ENGLAND WATCHES 

have a world-wide reputation 
and are made to suit all sorts 
and conditions of people. 
Booklets and Catalogues sent 
on application. 

THE NEW ENGLAND WATCH CO. 

37 Maiden Lane, 137 Wabash Ave., 

New York Chicago. 

Spreckels Building, San Francisco. 



